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ture were published in Engineering News of Sept. 26, 1901, 
May 8, and Aug. 14, 1902. 

THE AMERICAN PACIFIC SUBMARINE CABLE was 
landed at Honolulu on Dec. 14, and a message was sent 
from that place to President Roosevelt by Clarence H. 
Mackay, President of the Pacific Commercial Cable Co., 
announcing the event. 


AN APPROPRIATION OF $100,000 for the investigation 
of the water supply of New York has been authorized, 
with the understanding that $36,000 will be paid the three 
engineers recently appointed to make the investigation, 
and that $64,000 will be available for assistance outside 
that rendered by the Department of Water Supply, Gas 
and Electricity. The new commission is expected to be- 
gin work at once and to submit its final report by Nov. 
15, 1903. The studies of consumption and waste are to 
be carried on largely by the regular water-works depart- 
ment of the city, which has already arranged for meas- 
uring the flow of water in different districts by means of 
pitometers, The engineer-commissioners are Prof. Wm. 
H. Burr. Rudolph Hering, and John R. Freeman, Members 
Am. Soc. C. E. 


IMPROVEMENTS TO THE WATER SUPPLY for fire 
protection in the Borough of Brooklyn, and an advance in 
insurance rates, have been recommended by the New York 
Fire Insurance Exchange Committee on Minimum Rates 
and District Charges. Among the improvements urged 
are the substitution of larger mains for small and rust- 
filled pipe; more hydrants and high-pressure stand- 
pipes; an auxiliary salt water system, and a large addition 
to the general supply. 

MUNICIPAL OWNERSHIP OF WATER-WORKS at 
Memphis. Tenn., is said to be assured by a recent vote of 
the stockholders of the Artesian Water Co. to accept the 
city’s offer to buy the works. 


BIDS FOR 15,000 WATER METERS, of %-in. size, are 
wanted at Cleveland, 0., until Dec. 27. Mr. Chas. P. 
Salen is Director of Public Works, and Mr. E. W. Bemis 
is Superintendent of Water-Works. 

AN ELECTRCLYSIS PREVENTION ORDINANCE was 
passed by the city council of Atlantic City, N. J., on Noy. 
24. It gives owners of existing street railways until Feb. 
1, 103, to ‘‘take adequate measures to completely prevent 
injury to water mains, service pipes and other metallic 
structures on account of electrolysis.'’ The city does not 
attempt to say how this shall be done, further than to 
prohibit bonding to water mains or other conductors not 
expressly provided for the purpose and to stipulate that 
“a complete metallic circuit’’ must be furnished and in- 
sulated. The maximum allowable difference of potential 
between the special metallic return circuit and any pipe 
or other metal conductor not intended to be a part of the 
return, and also between any two points on the special 
return within a distance of 200 ft. of each other, shall 
not exceed %4-volt, and no current on a water pipe or 
other metallic circuit other than that pertaining to the 
street railway service shall exceed one ampere. The ordi- 
nance provides for tests in February and August of eacr 
year to determine whether or not there are stray eiectric 


pair, are to be charged to the street railway and a penalty 

is provided for violation of or failure to comply with the 

ordinance. We are indebted for the foregoing information 

to Mr. Kenneth Allen, M. Am. Soc. C. E., Engineer and 

Superintendent of the Atlantic City Water-Works. 
— 

THE NEW POWER STATION of the Union Electri 
Light & Power Co., of St. Louis, will have a generating 
capacity of 12,000 KW., and will be equipped with Allis- 
Chalmers vertical cross-compound engines and Westinz- 
house generators. The building is located on the river 
bank, and in fact extends out into the river. The founda- 
tions will be of concrete carried down to solid rock, and the 
outer or river wall will be very heavy, reinforced by steel 
frames. A peculiar feature of the construction is that 
owing to the depth of the rock, the boiler-room floor will 
be below the ordinary water level of the river, and special 
care must be taken to make the river wall watertight. 
This part of the work will be built in a steel caisson 
formed of steel piles 35 to 50 ft. long. Each pile is a 
steel channel, alternate piles having a Z-bar riveted along 
each side, so that the piles interlock. The other chan- 
nels have angles riveted near each flange to form grooves 
which may be calked with oakum to render the caisson 
watertight. The interior struts will be steel channels 
with bearing plates riveted against the ends, these plates 
being at an angle, to allow of driving oak wedges be- 
tween the struts and the sides of the caisson. Material is 
handled by a cableway about 350 ft. long, parallel with 
the river bank. The building will be of steel frame con- 
struction with buff pressed brick walls. Mr. Joseph 
Walsh is President of the company; Mr. Charles H. Ledlie, 


General Manager, and Mr. W. 8S, Ludington, Resident 
Engineer. The company already has a power station in 
operation at Tenth and St. Charles Sts. 


AN ELECTRIC RAILWAY TO THE SUMMIT of 
Mont Blanc is planned and is before the French Minister 
of the Interior for approval. The Jine would commence 
at the village of Houches, on the Savoy side, and the 
whole line will be about 11 miles long. The originator of 
this scheme is a French engineer named Fabre. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Atchison, Topeka & Santa Fe Ry 
at Rothville, Mo., on Dec. 8. A thrqugh limited passen- 
er train was wrecked at a switch, which moved under the 
train after the engine had passed over it. The train was 
almost demolished, but only two persons, the engineer 
and fireman, were killed, and one, a passenger, injured. 


A GAS EXPLOSION in the Cleveland Water-Works 
tunnel killed three men and injured a number of others on 
the afternoon of Sunday, Dec. 14. It appears that the 
tunnel, or two sections of it, had been completed, except 
for cleaning up, and that the air pressure had been taken 
off. It is thought that fire damp found its way in through 
the lining, but how it was exploded is unknown. Mr. 
T. H. Murphy, Superintending Engineer, was in the tunnel 
at the time, but not where the effect of the explosion was 
most marked, He was, however, thrown down and 


stunned. This is one of a long series of accidents to the 
tunnel, shafts and cribs, which have cost some ( lives 
altogether. 


plosion was caused by excessive pressure of steam escap 
ing suddenly from boiler No. 8 in the ice plant, caused 
by some one in the boiler room opening the main valve of 
said boiler too suddenly. We find that Thomas J. Holmes, 
engineman, and James Owens, water tender, had cemplied 
with the city ordinances relative to being licensed engi 
neers and water tenders. And we recommend shorter 
hours for a day's labor for men employed in such hazard 
ous positions as engineers and firemen, where there is so 
much life and property at stake, 


EXPLOSION OF THE OIL-BURNING STEAMER 
Dec 3 


THE 
‘Progreso 
not only the total wreck of the steamer, valued at $175, 
ooo, and the partial destruction of the wharf, but a loss 
of 12 lives. Besides 20 of the ship's crew, there were 40 
mechanics at work on the vessel installing a petroleum 
burning sys.em, comprising 14 oil tanks, uy 
bbls. of oil. There is little doubt now that the explosion 
was due to the use of an oil having a very low flashiug 
point, and to the absence of vents in the oil tanks to 
permit the escape of gas accumulated above the oil 
Actual test of the oil showed that it would flash at So’ F 
The California Petroleum Miners’ has peti 
tioned the Board of Supervisors to require that all fuel 
oil shall stand a flash test of not less than 150° F., 
sidering the present ordinance requirement of 110° F. 
being too low. 
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PENNSYLVANIA R. R. TUNNEL 
before the Board of Aldermen 
York city for consideration for several 
granted on Dec. 16, by a vote of 41 to 36, The proposed 
work was described in Engineering News of Dec. 19, 11 
The first franchise asked by the company 
thrown out on the grounds that the city was not properly 
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of New 
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THE 
which has been 


railway wa 


protected or compensated by its provisions. Thirteen 
concessions were asked and of there the company con 
sented to grant nine. They refused, however, to insert 


stipulations for an eight-hour day for employees, for the 
payment of the prevailing rate of wages, of the submis 
sion of disagreements with their employees to arbitration 
The franchise was granted without these provisions. As 
the document stood when passed, it provided, among other 
things, that the city should have the right to readjust the 
rentals every 25 years; that the city might use the tunnel 
for fire and police wires; that 
the tunnel come under the police laws of the that 
the sanitary cautrol be vested in the Department of Health 
and that the iranchise should always be controlled by 
ome company organized under the laws of the state of 
New York. The annual rental which the city will receive 
will be about $75,000 for the first 25 years, until 
adjustment. Shortly after the was 
,xounced. Vice-President Greene, of the Pennsylvania 
announced that construction would begin the 
engineers were ready with their plang. 
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THE BREAKING OF A MINE-CAR COUPLING caused 
the death of three miners in No. 3 slope of the Kingston 
(Pa.) Coal Co. The men were walking in the track be- 
hind the cars when a coupling broke and a string of 
ears dashed back down the slope at terrific speed. This 
is but one of hundreds of accidents where miners have 
not stayed in the manways, but have gone ‘nto the gang- 
ways where coai or ore is being handled. 
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HIGH PRESSURE PUMPING PLANT AND FORCE MAIN 
FOR THE WATER-WORKS OF PRESCOTT, ARIZ. 
By W. W. Follett, M. Am. Soc. C. E.* 

The city of Prescott, Ariz., having a population 
of about 4,000 people, is located on a spur of the 
bradshaw Mts., near the center of the Territory, 
and at an elevation of from 5,400 to 5,550 ft. 
above sea level. Through the town runs a drain- 
age line called Granite Creek, which is typical 
of arid region conditions. It is practically dry 
during 36U to 365 days in the year; the balance of 
the iime it is a raging torrent. 

Prior to the summer of 1900 the city obtained 
by pumping from a well sunk in the sandy bed of 
this creek a water supply generally sufficient for 
its needs. Karly in that year, however, the supply 
ran lower, than ever before, and was finally almost 
exhausted, In July a fire started when the reser- 
voir was empty, and burned three-fourths of the 
business part of the town, and it became evident 
that the place must be abandoned or a new water 
supply must be obtained. 

The nearest source which could be relied on to 
furnish the required 500,000 gallons per day was 
sume springs at Del Rio, 2U miles north of Pres- 
cott, and at an elevation of 4,480 ft., or 1,135 ft. 
below the level of the city reservoir, These springs 
occur in the cropping of a cemented = gravel 
stratum, in an open prairie, and furnish altogether 
some 4 cu. ft. per sec., or 2,600,000 gallons per 
day, of a constant and practically uniform flow. 
The water was appropriated years ago by the 
owners of four small ranches devoted to the rais- 
ing of alfalfa. In order to obtain the right to 
take 500,000 gallons per day, the city had to buy 
two of these ranches, paying therefor some $15,- 
Guu. One had some 30 acres in alfalfa and the 
other 50 or 60. This well illustrates the value of 
water rights in the arid region. 

In August, 1900, Mr. Geo. W. Sturtevant, Jr., 

k., of Chicago, designed for the city council 
a pumping plant and pipe line to deliver in the 
city reservoir 500,000 gallons per day of this 
water, and afterwards took the contract under the 
name of the Phoenix Construction Co, to build the 
necessary works. 

The writer was employed by the city to super- 
vise the construction. Work began early in De- 
cember, 100. The pipe was laid by Mr. C. A. 
Weeks, Superintendent for Mr. Sturtevant, while 


FIGS. 2 


the latter personally supervised the installation 
of the machinery. The plant was accepted by the 
city on Sept. 16, 1901, after a ten days’ run of 
the machinery, during which time there was de- 


*Consulting Engineer International (Water) Boundary 
Commission, United States and Mexico, El Paso, Tex. 


165-HP. Corliss Cross-Compound Condensing Engine. 


livered in the city reservoir an average of 500,000 
gallons each 24 hours. 


THE PUMPING PLANT. 
The pumping plant consists of the following 
parts: 
One return flue tubular boiler 18 ft. long and 
72 ins. in diameter, with 106 3-in. flues. One 165- 
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Fig. 1. Plan of Pumping Station for the Water- 
Works of Prescott, Ariz. 


HP. cross-compound condensing Corliss engine, 
with 12 and 22-in. cylinders, 36-in. stroke, and 14- 
ft. flywheel, with 25-in face. One triplex Deane 
power pump, with three double plungers 5% ins. 
diameter and 18 ins. stroke, built to work against 
725 lbs. pressure, and with 8-in. suction and 6-in. 
discharge. A Deane jet condenser; boiler feed 
pump; 150-HP. “even flow” heater for boiler 
water; and a reheater between the engine cylin- 
ders. | 

Fig. 1 is a sketch plan showing the arrangement 
of the machinery. The well was built in the 
largest spring, and three others were piped into it 


through a 6-in. drain pipe some 250 ft. long. It 
has in its side at water level a butterfly valve so 
arranged that when the pump is idle the water 
from the well flows freely into the stream. On 
starting the pump the water is drawn down about 
4 ins. in the well, the valve closes, and spring 


water only is pumped. A continuous ru; 
pump for 96 hours, pumping about 515. 
lons per 24 hours, failed to lower the w 
more. 

Fig. 2 is a photograph of the pump, 
driving pulley removed. It was set so th: 
of its horizontal plungers were 5.7 ft. aby 
water surface in the well when the pun 
running full speed. It was built by the 
Steam Pump Co., of Holyoke, Mass., and 
by the contractor. It made 32 revs. per mi 
after day against 650 Ibs. pressure per sq. in 
no heating and no hammer. 

In the pump room are also the Deane je 
denser and the boiler-feed pump and heate; 

The engine room floor is 5 ft. above that 
pump room, being level with those of the } 
and coal rooms. The engine, Fig. 3, was built } 
the Vilter Manufacturing Co., of Milwaukee, \\ 
and was erected for the contractor by Mr. © 
Borgnis, who came from the Vilter people. | 
an excellent machine. The working of the da 
pots and the forced feed oiler to the valves 
especially commendable. It is belted to the pu: 
by a 24-in. double-ply leather belt. 


TEST OF THE ENGINE AND PUMP. 
The coal used on the duty run of ten days wa- 
Gallup (N. M.) coal, and was a very light lignit 
About 6 Ibs. of water was evaporated per poun:! 
of coal burned, no allowance being made for ashe: 
or clinkers. The average duty developed at th 


pump was 95,000,000 ft.-Ibs. per 1,000 Ibs. of water 


pumped into the boiler, no allowance being mad: 
for water caught at the throttle by the Austin 
separator or for steam used on vacuum and boile: 
feed pump. One 24-hour run on 32 strokes pe! 
min. of the pump developed 100,000,000  ft.-lbs. 
duty per 1,000 lbs. of water pumped into the 
boiler. 

The pump showed no appreciable slip. The water 
pumped was measured over a weir at the Prescott 
pumping station and was practically the dis 
placement of the plungers. The pump was run 
from 30 to 32 strokes per min. during the ten- 
day test. The weir showed that 32 strokes deliv- 
ered at Prescott considerably over 500,000 gallons 
per 24 hours. 


THE FORCE MAIN. 
Fig. 4 is a condensed profile of the pipe line. 
The new pipe runs from Sta. 0 at the Del Rio 


Fig. 3. 500,000-Gallon Deane Triplex Power Pump. 
AND 3. VIEWS OF THE ENGINE AND PUMP BUILT TO WORK UNDER HEAD OF 725 LBS. 


pump to Sta. 1,017 + 40 at the old Prescott pump- 
ing station on Granite Creek. Here connection 
is made with an old S-in. pipe line, which runs 
to the reservoir at Sta. 1,074. This profile shows 
all the details of the line, kind of pipe, location 
of all gate and check valves, air/chambers, valves 
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and cocks, and the lines of pressure when the 
pump is running 31% strokes per min., or pump- 
ing 500,000 gallons in 24 hours. The pipe was laid 
with a minimum cover of 1% ft., this being suffi- 
cient protection from frost in that latitude. 

From Sta. 0 to Sta: 398 the pipe is 8-in. lap- 
welded asphalt-coated steel “line” pipe, 0.28-in. 
thick, tested to 1,000 lbs. per sq. in., and with 
taper screw joints, eight threads to the inch. The 
ouplings are 8 ins. long and about %-in. thick, 
with “blind” threads, i. e., the sleeve projects 
over the thread about 3-16-in. When laying this 
pipe the threads were painted with white lead and 
il and screwed home as long as seven men on 
two chain tongs 8 ft. long could move the pipe by 
springing on the tongs. It was screwed into the 
sleeves from 10 to 14 threads. This pipe was 
quite flexible; it was laid around a 6° curve with- 
out any trouble and through a gulch at Sta. 25, 
where the vertical curve was nearly, if not quite, 
6°. When pressure was put on the line there 
developed quite a number of small leaks in the 
first mile. These leaks were from defects in the 
threads caused by bruises received in transit, that 
portion of the pipe having been shipped with very 
light keepers. The rest had heavier keeps and 
no leaky joints were found. These leaks were 
stopped by calking into the threads a soft copper 
wire with litharge and glycerine and then up- 
setting the sleeve against it. Three lengths showed 
defective welds. One of these was clamped. The 
other two burst, presumably from water hammer, 
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Some 12 or 15 of the Converse joints showed 
leaks when the line was put under pressure 
These were easily stopped by recalking and they 
stood nicely until within three or four days of 
the close of the ten days’ duty test. Then three 
joints blew out, the lead being pushed out of the 
joint. I am told that a great deal of trouble was 
had with the lead starting in the joints for the 
first two months after the plant was turned over 
to the city, and that the joints on over half of 
this pipe had to be dug up and recalked. The 
writer is unable to account for this trouble, It 
was probably the result of a combination of ad- 
verse circumstances. The lead space is, in his 
opinion, too small for pressures over 300 Ibs, (the 
pressure on the Converse joints ran up to 420 
Ibs.), and the pipe is so light that it will crimp 
under calking heavy enough for this high pres- 
sure unless it is very skilfully done. Water ham- 
mer, caused by pumping too rapidly when there 
was air in the line, may have started the lead, 
and it is quite likely that the lack of experience 
with such high pressures of all connected with 
the work caused poor workmanship. The line was 
finally gotten in satisfactory shape foth the 
‘line’? and Converse joint pipe was made by the 
National Tube Works. 

From Sta. 810 to Sta. 1,017 + 40 the line is an 
8-in. longitudinally riveted steel pipe of No. 12 
gage, heavily coated with a so-called enamel coat- 
ing. The joints drive together, like stovepipe, 
and are reinforced by a band and lead joint. This 
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water supply is about $240,000, or $60 per inhabi 
tant. This is exceptionally high, but is a further 
illustration of the cost of water supply in the arid 
region. 


FLYWHEEL CAPACITY FOR ENGINE-DRIVEN ALTER: 


NATORS.* 
By Walter I. Slichter,y Jun. M Am Soc 
M. E. 
rhe following paper is written with the object of showin 
tain considerations which must be borne in mind when 
selecting a steam engine to drive an alternating-curren 
generator which is to run in multiple with another ge: 
erator or which is to generate power for a system in which 
synchronous apparatus, such as synchronous motor: 
rotary converters, are to Operate 
A detailed analysis of the mechanical action in the en 
gine which is the cause of the trouble is to be found in 
Mr. J. 1. Astrom’s paper, and the discussion thereon, read 
before this society last year at Milwaukee. I have omitted 


as much of the part that Mr. Astrom discussed as could 
be done and still give a clear idea of the effect n the 
electrical circuit 


An alternating-current generator, when direct-connected 


to a steam engine, is sensitive to certain irregularitie i 
the speed of the engine which affect no other type of ap 
paratus This irregularity is in the instantaneous valu 
of the speed, or the variation of the angular velocity dur 
ng one revolution as distinguished from the changes i 
the average speed, due to a change of load or of steam 
pressure. 
During one revolution the force applied to the ecran! 
pin of a steam engine varies considerably, due to the fol 
AV a i 


FIG. 4. PROFILE OF 8-IN. STEEL FORCE MAIN, 20.4 MILES LONG, WITH A RISE OF ABOUT 1,135 FT. 


near the close of the ten-day pumping test. In 
each case the break was in a weld near the end of 
a length, and showed an imperfect weld. A short 
piece of pipe was cut out and a new piece screwed 
into the sleeve at one end and joined to the old 
pipe by a lead joint made as follows: A piece of 
extra heavy 9-in. steel pipe, 8 ins. long, was used 
as a sleeve. This was beveled on each end so it 
could be crimped down over the lead. It was cen- 
tered over the joint and packed with yarn very 
tightly twisted and driven hard, leaving about 
1%-in. lead space on each end. It was then 
poured with ordinary lead and two clamps 4 by 3 
ins. put on the outside of the sleeve and drawn 
as taut as 5¢-in. bolts would draw without break- 
ing. These were simply to reinforce the sleeve. 
The joint was then calked, rerun and calked, and 
the sleeve crimped down over the lead until the 
metal of the sleeve almost reached the pipe. A 
clamp of 4 x 3-in. iron was then put on the pipe, 
clamped home and driven close up against each 
end of the sleeve. One of these joints was only 
700 ft. from the pump house, where it gets a pul- 
sation from every stroke of the pump, and is un- 
der 645 Ibs. pressure. It had stood the work up to 
the latter part of March without starting, and is 
still, I presume, in good condition. The joint was 
suggested by Mr. Sturtevant. 

From Sta. 398 to Sta. 810 the line is 8 ins. out- 
side diameter, lap-welded, asphalt-coated, steel 
“Converse joint” pipe, 0.14-in. thick and tested to 
500 Ibs. This is a well-known joint; it consists 
of a cast-iron sleeve with suitable lead space and 
sockets into which two projecting nipples on the 
end of the pipe engage and lock. One side of each 
joint is leaded at the shop and the other is made 
in the ditch. 


Was a reasonably good pipe for the pressure (from 
140 to 210 Ibs.), although some of the longitudinal 
laps leaked. The joint was too weak to stand the 
pressure. The wrought-iron bands were so light 
that they sprung under the blows of the calking 
hammer, and the pipe would crimp also, so that 
it was found almost impossible to drive the lead 
hard enough to make a tight joint. After going 
over all the joints from two to five times, the pipe 
was in fair condition when the writer left the 
work, in September, 1901. He is told that but 
little trouble has been found with this pipe since 
that date. It was made by D. J. Hooker & Co., of 
Los Angeles, Cal. 7 

This plant is, so far as the writer knows, work- 
ing under unique conditions for pumping water, 
raising it 1,135 ft., and transporting it nearly 20% 
miles. Of course, there are comparable plants 
pumping oil. From his experience with it he would 
suggest that the Converse joint pipe was pushed a 
little beyond its capacity. The line pipe ought to 
have run to about Sta. 500. The Hooker pipe is 
not, in his opinion, suitable for this work, and 
ought to have been replaced by Converse joint. 
He thinks that the pumping plant cannot be im- 
proved upon. He believes that the belted pump 
is better than one direct-connected would be, be- 
cause, in case of any sudden increase of pressure, 
the belt will slip and the pump stop. Both engine 
and pump are models for the work they have 
to do. 

The total cost to the city, including supervision, 
but not including the water right, was $151,200; 
including water it was about $166,000. Probably 
$75,000 to $80,000 had been previously spent on 
pumping plants, wells, reservoirs, pipe system, 
etc. So that the present cost to the city of its 


: 5000 
Hooke Rivet Pine fror hor 
+-4500' 
8000' 9000’ 10000’ i000" 
lowing causes: (1) Transfer of reciprocating to rotating 
motion, (2) Variation in steam pressure on the piston, due 
to expansion. (3) Inertia of the reciprocating parts. (4) 


Weight of the reciprocating parts. (5) Throw of connect 
ing rod. (6) Shortness of cennecting rod. 

Of these the first three are of the greatest magnitude 
The first causes the torque to pass through zero twice in 
each revolution, the second causes the torque to be less iu 
the second half of a stroke or impulse than in the first 
The effect of the reciprocating parts is to diminish the 
torque in the first half of the stroke and increase it in the 
second half. Therefore, it is opposed to and counteracts 
the effect of expansion. The inertia effect is of consider 
able magnitude and frequently more than balances the 
effect of expansion. This is particularly the case in high- 
speed engines and in the low-pressure cylinder of a cross- 
compound engine, which is necessarily vary large and 
bulky. The effect of the reciprocating parts is the most 
interesting, as it may be either harmful or beneficial— 
harmful in producing a peak at the end of the low-pres- 
sure stroke, where it overlaps \he admission of the high- 
pressure stroke, thus merging the two impulses; beneticial 
in lowering the @xcess energy during admission of the 
high-pressure stroke. 


In a single cylinder double-acting engine there are two 
impulses per revolution, and in a cross-compound engine 
there are four impulses. During the first part of the stroke 
the effort is less than the average, during the second part 
(equal to about one-half the period of the stroke) it | 
greater than the average. During the last part of the 
stroke the effort is less than the average again. This i 
shown diagrammatically in Fig. 1, Curve 1. Curve F Is 
the varying crank effort or torque in foot-pounds at the 
center of the shaft. The straight line AG represents the 
average value or mean effort. The difference between these 
two at any time represents the excess or deficit torque, or 
the force acting on the flywheel or given by the flywhee! 


*A paper presented at the annual meeting of the Ameri- 
can Society of Mechanical Engineers, held at New Yo 
city, Dee. 2-5, 1902 

Schenectady, N. Y. 
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This force F, acting on the mass M, of the flywheel, gives 
F 


F 
the wheel an acceleration a —, ora ——, where | 
I 


is the moment of the flywheel. 

From a to b in the diagram the acceleration is negative 
and the speed drops (Curve 2), from b to d the acceleration 
is positive and the speed rises, the gain in speed from 
minimum to maximum (b to 4d), represented by S, being 
proportional to the area of the figure b ¢ d, or it is equal to 


fa dt. The acceleration is negative again from d to e, 


and the speed drops back to its original value at the end 
of the impulse to pass through a similar cycle in the 
next impulse. 

While the speed is less than the average during the first 


One Impulse 
sbe 


Crank-Pin Effort F A} 
or 
Acceleration a 


2. Velocity Vv 

3. Displacement 4 

Synchronizing 
Force 


4. 
AX. Generators 


5. D.C. Generators 


Fig. 1. Diagrams Showing Variation of Crank Effort, 
Speed, Displacement and Synchronizing Force, 
in Steam Engines. 


half of the impulse (as from a to c, curve 2), any definite 
point of the revolving masses, as the crank-pin center, 
will fall behind the position it would maintain if the 
angular velocity were constant; and at c, where the speed 
becomes greater than the average again, it will have 
reached its greatest displacement and will commence to 
regain its correct position, which it reaches at d and 
passes to a displacement ahead of that of constant 
velocity. 

The change of position from c to e, represented by 2 A, 
is proportional to the area of Curve 2 between c and e, 


or is equal to j v dt. 


Thus we find that the displacement angle is proportional 
to the double integral of the curve of the unbalanced ef- 
fort. This would be a long and tedious operation, but it 
is the only correct method of obtaining exact values. The 
method was given in the discussion on Mr. Astrom’s 
paper, The work may be considerably shortened by the 
use of the integraph (of Coradi, Zurich), an instrument 
which will graphically integrate each curve in turn. By 
tracing the curve to be integrated with the pointer, a re- 
cording pointer will draw a curve, each ordinate of which 
is proportional to the area enclosed by the original curve 
up to that point. Its principal objection is that to get ac- 
curacy the original curve must be on a large scale, for 
the deduced curve is of such a scale that a 1-in. ordinate 
represents at least 4 sq. ins. of area in the original. 

The displacement may be obtained approximately quite 
easily on the assumption that the curves are more or less 
regular and symmetrical, resembling sine curves. Let us 
represent the ratio of the area of the greatest peak of un- 
balanced energy to the rectangle representing the foot- 
pounds energy per revolution by k, so that we have 

kx P= Py, 
and 
HP. x 33,000 


(r. p. m.) 
where 


== unbalancing factor; 
P, = unbalanced energy, in ft.-lbs.; 
P «energy per revolution, ft.-lbs.; 
HP. = output of engine; 
r.p.m, = speed of engine. 
Then we have: 


Py ——— (V*, — = — V%~x2s = k x P, 
2¢e 2¢ 


W = effective weight of flywheel; 
F 4 the constant of gravity; 
average velocity of W; 
maximum — 
minimum 


Vv 


and 
V2 — Vi 
s = 
Vo 
This s is the variation in speed shown in the diagram. 
Having the value of s we must assume that the maxi- 


mum variation from mean is —— and that the average 


s 2 s 
value (from c to e) is —— x — = 


—. This average 
7 


value of s lasts during one-half of an impulse, or, if n is 
the number of impulses per revolution, while the crank- 


pin is passing 


degrees. Therefore the change in 


8 
position during this time is 2A = —— x ———, and A = 


472 

Combining these formulas so as to get A in terms of k, 
we get: 

kx Pxgx 300 

W V%x4q70 
This is the displacement of the crank-pin from mean. 

In a bipolar alternator the E.M.F. performs a complete 
cycle for every revolution; in a four-pole machine there 
are two cycles per revolution; that is, there is a cycle for 
every pair of poles per revolution, and if there are p pairs 
of poles on an alternator one cycle of the crank corre- 
sponds to p x 360° in the electrical circuit. Thus, if @ 
is the displacement (from mean) in the electrical circuit, 
then a pA, or many times the displacement usually 
calculated and discussed. The effect produced in the 
electrical circuit is due to this displacement rather than 
to the variation in speed. 

Two sine waves of a given amplitude E, if they differ in 
phase by B degrees, have a maximum difference of 2E sin 


B 
——. Thus, if two generators differ in phase B degrees, 
9 


an E.M.F. of this maximum value is_ short-circuited 
through their joint impedance. 

If we represent their full-load current by unity, the 
short-circuit current would be about 2.5, and the im- 


E 
pedance a Then the cross current due to this displace- 


ment would be: 


2E sin —— 
e 2 B 
i — - ———_———— = 25 sin — 
vA E 2 
25 


Assuming a value for this cross current of 10% of full 
load current as a reasonable allowance, we have: 


2.5 sin —— = .10, 
2 

whence 
B 
2 
That is, a displacement of phase in the electrical cir- 
cuit of 2.5° from mean will cause a cross current of about 
10% of full load current to flow. Therefore we assume 
a == 2.5° as the limiting value of the displacement. This 
eross current heats the windings of the generators and 
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or less flywheel effect in its rotating member. I; - 
is connected to an alternator driven by an engi 
has an irregular angular velocity, giving a dis; 
from + 2.5° to — 2.5°, there will be a continua! . 
take of current between the two which may lea) 
phenomenon known as hunting. That is, when 
erator is ahead of the motor, the motor tries to 
and takes power from the generator to do so; th: 
the generator is behind in relative position, th 
tries to drag it along, and in so doing gives its pow 
again. 

We have seen that the evil effect in the electrica! 
increases with p, the number of pairs of poles. Th: 
that high frequency generators give more troub|: 
low frequency generators. In most designs of ¢: 
the flywheel capacity necessary to carry the engin 
a change in load while the governor is operating is 
cient to maintain the angular velocity within reaso 
limits, but in cross-compound engines the inertia o 
reciprocating parts of the low-pressure cylinder (th: 
inder being so large) is usually so great that the 
effort diagram is much distorted. Instead of getting 
peaks per revolution, we get two or three, and ea: 
these peaks lasts longer, the period of high speed 
longer, and the displacement is greater. 

There is also an aggravating action in the electrica! ; 
erator itself, as pointed out by Mr. H, M. Longwell! i: 
paper before the Engine Builders’ Association last \\ 
This is what may be called the synchronizing for 
torque, of the generator. As mentioned before, each ¢. 
erator, as well as each motor and rotary of the «sy 
tends to keep in step with the rest of the system—th 
resists any displacement. If some external force caus: 
displacement, there occurs in the generator a torque 
portional to the displacement, tending to bring the reyv'\ 
ing part back to the mean position. If the displacem 
is backward, as at c of curve 3, Fig. 1, there will 
torque trying to pull the revolving part forward into «: 
(as in curve 4, Fig. 1), which torque it will be noticed 
greatest where the displacement is greatest, and wher 
the engine effort is greatest; thus the synchroniz 
torque of the generator is in step with the unbalani 
effort of the engine and additive thereto. Two gene 
ators connected in multiple will share the load betwee: 
them at any instant in proportion to the angular displa 
ment between them. If the displacement is not very 
great, the variation in load or, in other words,the synch: 
nizing force in each is proportional to the sine of one-half 
the angle between them—that is, isproportional to thecro 
current. Thus we find that at 2.5° displacement there is a 
torque equal to 10% of full-load torque tending to pull the 
alternator into step, and this torque occurs simultaneously 
with the excess effort of the engine and increases that ex 
cess and the unbalancing factor. 

In the case of the 800-KW. set, the curves of which are 
given here as an example, we find a displatement of 3.4’, 
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FIGS. 2 AND 3. VARIATION CURVES FOR HORIZONTAL CROSS-COMPOUND ENGINE DRIVING 
800-KW. ALTERNATOR 


may cause considerable loss of power in the resistances 
of the connecting cables. 

The value oc = 2.5° is one which builders of electrical 
apparatus have more or less generally sgreed on as the 
limit, if satisfactory parallel running of apparatus is ex- 
pected. If other conditions are favoroable, such as low 
resistance between generatcrs, and few synchronous mo- 
tors in circuit, the generators will work well in parallel 
with a considerably greater displacement, but when the 
conditions tecome exacting 2.5° is the limit. : 

A synchronous motor or rotary converter having a con- 
stant load tends to run at constant speed and has more 


due to unbalanced engine effort alone, and this displace 
ment causes a synchronizing torque in the alternator 
varying up to 15% of full-load torque as a maximum. T!) 
increases the unbalancing factor 30%, and would increa 
the displacement aboutthesameamount. Butthisis an 0'! 
plant and an unusually severe case (60 cycles). This show 
that it does not necessarily follow that alternators of lars 
synchronizing power will run in parallel better than thc 
of small synchronizing power, but rather the rever°, 
though there are reasons why the other extreme is not de- 
sirable either. 

It might be interesting here to rte that in a continuous 
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current machine this torque is proportional to the speed 
instead of the displacement. When the speed is high the 
te rque is negative, and when the speed is low it is positive, 
» additive to the engine effort. This is shown in curve 
- of Fig. 1. The effect of this torque is merely to distort 
curve of engine effort, as it is displaced 0° there- 
It is interesting to note that this torque is just op- 
in effect to that of the reciprocating parts at any 


he 
from. 
site 


given time. 
From a number of engines I have analyzed, and from 


tata collected from some German and French technical 
wublications and different American engine builders, it 
nay be considered reasonable to expect an unbalancing 
fa tor of .15 to .20in a single-crank double-acting engine, 

4 075 to .15 in a two-crank engine. But in the two- 

ank engine, as mentioned before, the distorted curve of 

‘fort usually gives only two displacements per revolu- 

instead of the four we would expect; therefore, we 
nay say that the ‘‘apparent” unbalancing factor is .15 to 

4» A three-crank engine has about the same apparent 
unbalancing factor as a two-crank. A vertical engine 
-\yes a little more unbalancing than a horizontal, due to 
the dead weight of the moving parts, for which we should 
make some allowance. 

ro determine a weight of flywheel which would limit the 
lisplacement to a value approximately equal to 2.5°, I 
have derived a formula based on the above unbalancing 
factors with a reasonable increase to allow for overloads. 
While not always giving the most desirable flywheel ca- 
pacity, since it would be impossible to take into account 
all the irregularities of some engines, yet it gives a value 

uited to the various conditions, such as frequency of al- 
ternator, style of engine, etc., such that if the engine is 
reasonably good we will get the results desired. If this 
weight of flywheel does not give satisfactory results it 
would be much better (for the electrical circuit) to make 
such changes in the engine itself as to give a better 
erank effort diagram than to increase the weight of fly- 
wheel, for a flywheel may easily give trouble by being too 
heavy. 

As changes in the engine, I might suggest: (1) As best 
though most difficult, changing the angle between the two 
cranks; (2) changing the proportion of load taken by the 
different cylinders, and making the low-pressure take 
more load; (3) introduce compression at the end of the 
stroke to take up inertia, particularly in low-pressure 
cylinder. 

The formula is: 

KW. x C x 10° 
Wr? = 
s¢ 

W =effective weight of wheel; 

KW. rating of generator in kilowatts; 


S) speed of engine in revs. per min.; 
r radius of gyration; 
Cc =a constant as follows: 
Vertical Horizontal 
Horizontal cross- cross- 
single-crank. compound. compound. 
cycles 315 275 250 
to pane 660 GOO 


In some cases it is necessary to use a larger flywheel 
than this to carry the load during the short time it takes 
for the governor to operate. In railway power stations 
the load varies so greatly and so suddenly that an im- 
mense flywheel has to be adopted to meet these changes 
and the angular displacement has to be ignored. But so 
far as hunting and parallel operation are concerned, too 
great a weight of flywheel is almost as undesirable as too 
little, for a large inertia in the circuit means that much 
power must be expended in bringing any oscillating mass 
back into synchronism. Therefore, where a very heavy 
flywheel is not necessary for definite reasons, it is desir- 
able to keep the weight down, and the weight necessary 
to limit the displacement to 2.5° will be found a reason- 
able medium value. 

In many cases where hunting has occurred due to a 
pulsating prime mover or other cause, it may be held in 
check and practically suppressed by connecting a dashpot 
to the governor mechanism. This dashpot should have 
the characteristics that it is not sensitive to sudden 
changes in load or speed but that any prolonged change 
will cause it to move’ This has been used successfully 
in practice to a considerable extent. 

To determine by test the variation in speed of an engine 
is a very delicate and complicated experiment, and there 
have been many ways tried and suggested, but with very 
little success. At the meeting of the French Societe In- 
ternationale des Electriciens last winter this subject was 
discussed and many methods described. The most suc- 
cessful was that of E. W. Mix, in which a bevel-gear 
wheel is driven from the engine shaft by some very posi- 
tive method—as gearing, or a bicycle wheel pressed against 
the engine flywheel. This gear-wheel drives in opposite 
directions two other bevel gears on concentric shafts at 
right angles to the shaft of the first gear. The outer 
hollow shaft of these two concentric shafts drives a light 
aluminum disk. The other gear-wheel is connected to a 
shaft consisting of a long elastic steel wire, and this 
drives a disk with a heavy flywheel rim. These two disks 
are placed side by side. One being light and connected 
by a rigid shaft, follows all the irregularities of the prime 


mover; the other, having considerable inertia and being 
driven by an elastic connection, revolves at practically 
constant angular velocity. There are slits in both disks, 
and by an arrangement of a light and mirror the relative 
displacement -of the slits causes a beam of light to be de- 
flected. 

If an alternator becomes very much displaced in phase 
it may absorb power electrically and drag the engine 
along. If now the governor does not meet the condition 
properly, there may be no steam admitted to the cylinder; 
then at the end of the stroke the vacuum in the cylinder 
may be sufficient to draw water from the condenser, which 
may cause damage. Electrical damping devices are used 
in many cases to overcome these irregularities. They 
consist of short-circuited windings on the poles of the 
alternator. When the alternator oscillates ahead of or 
behind its correct speed, currents are generated in these 
devices which tend to oppose these oscillations. This is 
quite effective if the oscillations are rapid or of a short 
period, but, of course, it wastes power just in proportion 
as its effectiveness increases, being nothing more than a 
friction brake. 

To give an idea of the flywheel capacity required to meet 
the requirements advocated and show that, contrary to the 
general opinion among mechanical engineers and engine 
builders, a very heavy wheel is not necessary, I append a 
table giving a comparison of the weights calculated by the 
above formula and those actually installed by the engine 


builders. Installed. Calculated. 
13,000 11,000 
Banta 34,000 21,000 


EXPLANATION OF DIAGRAMS. 

I give attached in Fig. 2, the curves of a horizontal 
cross-compound engine, cylinders 24 and 48 x 48-in. 
stroke, which is direct-connected to a 60-cycle alternator 
of 800-KW. at 100 revs per min. There were several of 
these in the station and there was considerable trouble 
from ‘‘hunting.’’ It was finally necessary to put short- 
circuit windings on the poles and a dashpot governor on 
the engine, since which time the plant has run satisfac- 
torily. The plant was laid out several years ago. 

The irregular shape of the curve of combined high and 
low pressure crank efforts will be noticed. There are 
practically only two impulses per revolution. The maxi- 
mum unbalancing factor is .095, is negative, occurs during 
the (high-pressure) return stroke, and lasts for 126°, or 
over a third of a revolution; this is the cause of the poor 
characteristics of the engine. If dead weight were added 
to the high-pressure piston the diagram would be im- 
proved, or if the angle between the cranks were less. 

By integrating this curve of crank effort we get the ve- 
locity curve as shown, and by integrating this in turn 
we get the curve of displacement of the crank center, 
which shows very clearly the ‘‘two impulse’’ effect of the 
engine. 

The maximum displacement is 0.095°. The generator 
has 72 poles; hence the displacement in the electrical cir- 
cuit is 36 x 095 = 3.4°. 

In Fig. 3, curve 1, is shown q, the displacement, and 
the broken line shows the variation in synchronizing force. 
In the lower part of the figure we have in full lines the 
crank effort diagram, and curve e is the synchronizing 
torque of the alternator in ft.-lbs. Adding these two to- 
gether, we get the resultant unbalancing torque, which, 
as mentioned before,gives an unbalancing factor of .123, or 
30% greater than that due to the engine alone. In these 
diagrams the high-pressure cylinder takes 47.5% of the 
load, and the low-pressure cylinder 52.5%. 


NOTES ON WATER CONSUMPTION AND THE USE OF 
METERS.* 

BOSTON AND VICINITY.—The daily consump- 
tion of water in Boston and the other cities and 
towns supplied wholly or in part by the Metro- 
politan Water-Works during the year 1901 aver- 
aged 101,492,000 gallons, or 120 gallons per cap- 
ita. This was an increase of 7.1% over the pre- 
vious year. The State Board of Health, in its 
special report of 1895, estimated that a consump- 
tion of 100 gallons per capita would be reached in 
1920. The district included in the health board 
estimate appears to have been slightly different 
from that mentioned above, since elsewhere in 
the last report of the Metropolitan Water and 
Sewerage Board it is stated that the consumption 
in the district has increased from 92 gallons in 
1895 to 117 (instead of 120) in 1901. Mr. F. P. 
Stearns, M. Am. Soc. C. E., is Chief Engineer of 
the Water and Sewerage Board. 


*Abstracted from recent annual reports of water-works 
departments. 


CAMBRIDGE, MASS.—The distribution of total 
water consumption among different classes of use 
is given by Edwin C. Brooks, Superintendent of 
Water-Works, in his report for 11, as follows 
Metered, 785,036,760 gallons; street sprinkling, 
79,738,425; sewer flushing, 1.250.000; “cleaning 
sanitaries” (public water-closets), 7000, 000: 
drinking fountains, 35,000,000; testing meters, 
113,595; domestic purposes, 1,835,617,660; total, 


2,745,156,440 gallons. The domestic consumption 
appears to have been obtained by deducting all 
the other items from the total. The average daily 
consumption for 1901 was 7,520,076, or 54 gallons 
per capita. The per capita consumption in IS02 
was 48 gallons. Meters are being installed, but 
thus far only a small percentage of the taps are 
metered. 

FALL RIVER, MASS.—The distribution § of 
water consumption is worked out in more detail 
at this place, and is given by quarters, as well as 
for the whole year 191, as an appendix to the re 
port of Mr. Patrick Kiernan, Superintendent of 
Water-Works: 


Table Showing Distribution of Water Consumption in 
Gallons, at Fall River, Mass., for the Year 11 
Domestic use; Manufacturing and trade pur Total 
poses: 
Metered 
5% loss of registration in meters. 
Pubile Uses—Buildings: 
‘ 
(b) Engine houses and police stations 
(b) City hall—Building ...... 
(b) City hall—Elevator .... 
(b) Almshouse 
(b) City hospital ..... 
Board of Health ..... 
Miscellaneous: 
(c) Filling Pond South Park, Cemeteries, 
(f) Water troughs and urinals ....... LO) OD 
(c) Wetting down at mills, July 4th 1, TOA 
(g) Street watering carts 


(c) Flushing sewers ....... 

(c) Puddling trenches—sewer and water LTT 000 
(d) Maintenance of water department 


(c) Flushing pipe & blowing off dead ends 26,175,000 


(e) Fire, etc, ... 4.400) 04m) 
Total accounted for 1,0800,014,216 

Amount unaccounted for ................ 250 25, 

Percentage pumped, unaccounted for...... 1.31 

Total consumed by purchasers ........ 145, S86 

Per cent. of above to total pumped......... (0.08 
Of total pumped used for public purposes ES | 
Per cent. water unaccounted for, 1900... 21.71 

(a) Figured on a basis of 3:1 of metered water (b) 

Metered. (c) Estimated. (d) Capacity of tanks (e) Es 

timated on time and size of streams in use. (f) Had me- 

ters set on several for a number of months. Estimated on 
basis of readings. (g) Number of loads and capacity of 


carts received from street department. 


Of 7,075 services 6,755 are metered. 

LOWELL, MASS.—Striking results from the use 
of 425 new meters are reported for the year 191. 
The meters were set so as to begin the metered 
service on April 1. They showed 189 services 
using less water than they had been paying for 
at the flat schedule rate, and 236 using more than 
they had been paying for. At flat rates the total 
charges for these 425 services were at the rate 
of $18,132 per year, but the meter charges for the 
first quarter were at the rate of $18,132 per year; 
second quarter, $24,942; and third quarter, $15,- 
589 per year. Mr. Robt. J. Thomas is Superin- 
tendent of the Lowell water-works. 

LYNN, MASS.—This city accounts for all the 
water not metered by a series of estimates which 
include 5% for deficient registration of meters 
and 10% loss in distribution, the latter based on 
the tota! pumpage. The figures are as follows: 


’ Gallons. 
Domestic, not metered 978,255,550 
Manufacturing, metered ................... 240,000,000 
Domestic, metered 150,000,000 
Loss in registration, 5%, estimated...... 1,050,000 


Loss in distribution, 10%, estimated pumpage 164, 467,284 


Watering troughs ..............32,000,000 
4,000,000 
Highway department 8,000,000 
Miscellaneous* ..... 

— —— 107,000,000 


*2,000,000 each for engine houses and fountains: 1,000,- 
000 each for city hall, police station and health depart- 
ment; 500,000 each for cemeteries, public library, water 
department and all others. 


The average daily water consumption for 1901 
was 62 gallons per consumer, and slightly more 
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per inhabitant. Of the 12,722 services, 2,893 were 
metered. 

MELROSE, MASS.—It is a rare thing, nowa- 
days, to find anything unfavorable to water me- 
ters in the report of an officer responsible for the 
water supply of a city. Mr. W. Dabney Hunter, 
Engineer and Superintendent of the Public Works 
Department of Melrose, uses language in his last 
annual report that certainly indicates no great 
admiration for meters. He says persons with 
large water bills, on the schedule plan, believe 


is room for a further extension of the meter sys- 
tem is shown by the fact that of 9,447 services 
only 1,566 are metered. 

PHILADELPHIA, PA.—Although the pumpage 
of water was 7,212,000 gallons per day, or 10 gal- 
lons per capita, less in 1901 than in 1900, it was 
nevertheless 211.9 gallons per capita last year. 
This decrease, Mr. Frank L. Hand, Chief of the 
Bureau of Water, says in his report, ‘‘does not 
represent an actual decrease in the supply to 
consumers, but a greater efficiency of the pumps.” 


VIEW SHOWING METER AT MELROSE, MASS., 


that meters would reduce their water bills, and 
adds: 

‘ if it did, it would also reduce the revenue, which is 
not desirable at present, as many of the old cement pipes 


have got to be taken out, the cost of which should be paid 
from the receipts. 


This line of argument, we may interject, as- 
sumes that consumers under schedule rates are 
paying proportionately to the amount of water 
used. Mr. Hunter continues: 


The adoption of meters would also increase the ex- 
pense of maintenance, as a repair shop would have to be 
installed and a force of mechanics and inspectors kept 
continually at work. Meters are very apt to get out of 
order and unless frequently inspected and cleaned, do not 
register all the water passing through them. The ac- 
companying cuts (see view reproduced from original of 
one kindly loaned us by Mr. Hunter.—Ed.) show the con- 


dition of two meters taken out the past season. They 
were entirely filled with rust and deposit and, although 
they still continued to register, did not register all the 


water passing through them. 
The number of meters in use is given in the re- 
port as 82, and the number of water-takers as 


2 
c in 
= 
K 
- 
\ 4 
\p 


Fig. 3. Diagram Cross-Section, Showing Sequence 
of Excavation. 


3,707. We find no indication in the report of the 
water consumption of the city. 

NEW BEDFORD, MASS.—The average daily 
consumption for the year 1901 was 5,891,000 gal- 
lons, a reduction of 430,000 gallons from the year 
1900. This is attributed by Mr. R. C. P. Cog- 
geshall, Superintendent, to: (1) a wet summer; (2) 
sealing private fire protection services “which 
have hitherto been used for other purposes;” and 
(3) the gradual introduction of meters. That there 


NEARLY FILLED WITH RUST AND DEPOSIT. 


In other words, as we understand the report, the 
pump slippage has been reduced. Further on, 
however, credit for reduced consumption is given 
to the introduction of self-closing hopper water- 
closets (in place of pan closets), and an unusually 
large number of repairs to leaky fixtures. Only 
1,435 meters are in use. 

A house-to-house inspection of 248,226 premises 
revealed the astonishing fact that 40,418 proper- 
ties, or nearly one-sixth of the total, were paying 
no water rents. The rents chargeable against 
these premises amounted to $146,057 per year. 
The inspection cost $26,448, but the inspectors 
and extra clerks employed on the work were en- 
tered as laborers and paid laborers’ wages. The 
total pumping capacity of the city water-works 
at the close of 1901 was 468,540,000 gallons. The 
works have been in operation for a hundred 
years. 

CLEVELAND, O.—A study of the water bills 


Fig. 5. Transverse Section of Subway Trench, 
Showing Timbering and Commencement of 
Concrete Work. 


of 73 consumers, taken at random, who had been 
under meter rates for from 15 years to only a 
few months, showed that only five 
were paying more than they would have paid under the as- 
sessment system without a meter, and four of the five were 
cases where meters had been set but a short time, and 
where the waste of water is now being stopped, so that 
even these will soon show a reduction below the assess- 
ment rate. 

On the other hand, readings of 36 newly-set me- 


ters, showed that for the first three months the 


consumers in question were using a: 
203 gallons of water to every 100 paid 
assessment rates, 
and even without a minimum rate the met: 
have been 85% higher than the assessments 
places, or 76% of all, revealed an increase, 
showed a decrease, but as a result of the j: 
meters in these places, the waste is being ra; 
so that during the coming year the majority y 
meter a financial advantage. 

Mr. E. W. Bemis is Superintendent o/ 
land works. 


METHODS OF WORK ON THE ATLANTIC 
IMPROVEMENT OF THE LONG ISLAND & ». 


The Atlantic Avenue improvement of t} 
Island R. R. entrance to Brooklyn, N. \ 
prises, in general, the removal of the 
tracks from that thoroughfare to subw 
viaduct structures, over or under which ¢ 
fic of the avenue and of the streets that 
will pass. The general plan and purpos: 
work, and the details of the structural s. 
open cut and viaduct construction were qui: 1] 
described in Engineering News of May 22) iin. 
To summarize briefly, however, the Long I-)and 
R. R. tracks now extend at grade along Atlant) 
Ave., and the work in progress is for the pur; 
of removing these tracks from the surface hat 
street. Beginning at the Flatbush Ave. station 
they will be transferred to subway for about 7.05 
ft., then to viaduct for about 9,015 ft., then ty sub- 
way again for 4,460 ft., and finally to viaduct fo; 
about 6,870 ft. The total length of viaduct and 
subway, with their open cut and embankment 
connections, is about 514 miles. Construction is 
now actively progressing on all of the subway 
and open cut work and on the foundations and 
electric wire conduits for the viaduct. The eree- 
tion of the viaduct steelwork has not vet been 
commenced, although a large quantity of steel fo; 
Division No. 4 has been delivered for erection this 
year. 


SUBWAY CONSTRUCTION. 
The two sections of subway work are being 
done respectively by’ the Wilson & Baillie Mfg 


Service Trach 


Jurnout 


Fig. 1. Diagram Showing Temporary Arrangement 
of Tracks to Permit Subway Construction, At 
lantic Ave. Improvement of Long Island R. R. 


Co., and John C. Sheehan & Co. The subway 
structure which these companies have to build is 
the standard construction described in our issue of 
May 22, with an outside width of 35 ft. and a 
height of about 20 ft. The width of excavation 
required was about 36 ft., and the depth varied 
with the relative subway track and street surfac: 
grades, but was, of course, always upward of 2 
ft. The general method of work adopted by both 
contractors was to excavate a single wide trench, 
sheet and brace its sides and construct the con- 
crete subway structure within it. In doing this 
work the plant and mode of procedure of the twu 
contractors naturally varied in details. The work 
of each contractor will, therefore, be considered 
by itself. 

WILSON & BAILLIE MFG. CO.—The first 
stretch of subway work is being done by the 
Wilson & Baillie Mfg. Co., of which Mr. Gustave 
Kaufman, M. Am. Soc. C. E., is the engineer. The 
work may, for convenience of description, b 
divided into two parts, excavation and concrete 
work. 

EXCAVATION.—The two tracks of the Lon 
Island R. R. occupy the center of Atlanii 
avenue, with about the usual spacing of dow! 
tracks. The first operation prior to constructi: 
a section of the subway was to rebuild one of th: 
tracks by throwing it over toward the adjacen' 
side of the avenue and to build a turnout of cv! 
responding length outside of and parallel to t' 
other track, which was itself left in place to | 
used as a service track. The old and new p= 
tions of the tracks, are described and indic. 
diagrammatically by Fig. 1 and also by the » 
Fig. 2. As will be seen from Fig. 2, the n 
tracks are thrown far endugh apart to per 
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ne subway excavation to be carried down be- 
ween them. 

The method of sinking the excavation was to 
un trains of flat cars onto the service track and 
ast the earth directly onto them by shoveling 
--om each side until a level about 3 ft. below the 
ils was reached. The service track was then 
shifted into one of the side cuts, and the center 
ore and opposite side-cut were taken out by 
shovel to a depth of about 3 ft. below the new 
mae! of the rails. The tracks were then shifted 


of the excavation. These A-frames are connected 
together across the trench by two pairs of trusses, 
one above the other, the trusses of each pair being 
on the same level and in the planes of the inclined 
legs, and also being thoroughly braced together. 
A transverse timber connecting the peaks of the 
A-frames carries the cables, which are three in 
number, with a span along the excavation of 720 
ft! Fig. 4 shows the cableway skips on cars as 
they were handled at the bottom of the trench 
for cleaning out the final cuts. The cableway 


FIG. 4. VIEW OF BOTTOM OF TRENCH, SHOWING CARS AND CABLEWAY SKIPS USED IN 
MAKING FINAL CUTS. 


to the opposite side of the excavation and third 
3-ft. cut made. This alternate shifting of the 
tracks and cuts from one side of the excavation 
to the other side was continued until a trench 
16% ft. deep and 36 ft. top width, with side slopes 
of % on 1, had been opened as indicated by the 
lines a De d in Fig. 3. 

The next operation was to drive 2-in. sheeting 
on each side of the trench to the depths f and g, 
as indicated by Fig. 3. The two upper cross-braces 
A and B were then set so as to leave about 9 ft. 
clearance between the lower cross-brace and the 
rails of the service track. This clearance was suffi- 
cient to allow loaded flat cars to pass under the 
lower brace, but was, of course, not sufficient to 
pass locomotives. When, therefore, the cars could 
not be reached by the locomotive a cable was 
used to haul them to a position ahead where a 
coupling could be made. As soon as the two 
braces were in place, the service tracks being at 
the center of the trench as indicated, the two side 
slope cuts a b e f and c d g h were taken out by 
casting the material directly onto the cars. When 
the side cuts were out the track was shifted first 
to one side of the trench then to the other side, 
until the section f k j h was excavated. The side 
sheeting was then driven down to the points m 
and n, and a third brace C was placed. This en- 
abled the trench a m pon d to be taken out. Ina 
similar way the sheeting was driven to the points 
q and r and then to the points s and t, and the 
corresponding cuts were made which finally 
opened up the full section of the subway excava- 
tion. 

Generally the final triangular cuts and a por- 
tion of the slope cuts preceding them were taken 
out by means of cableways. The cableway used 
for this purpose was installed when the work was 
first begun, and it was intended to use it for all 
of the excavation and not to use cars at all. 
After a little experience, however, it was con- 
cluded that under the conditions which prevailed 
the cableway was less economical and efficient 
than to shovel directly onto the cars. The use of 
the cableway was, therefore, relegated to the work 
of cleaning up the bottom cuts of the excavation 
and to such general work as it was able to do in 
handling material. 

The cableway which was installed was a rather 
elaborate one. The towers consist each of two 
A-frames set parallel with and on opposite sides 


towers and cables are also shown in part by sev- 
eral of the other illustrations. 

The completed bracing for the excavation is 
shown by Fig. 5, and also in part by Fig. 6. As 
indicated clearly by these illustrations, the 8 x 10- 
in. cross-braces span the trench, and abut against 
6 x 10-in. waling timbers, which support the 
sheeting. They are spaced 15 ft. apart longi- 
tudinally of the trench, and to reduce the un- 
braced span of the waling between cross-braces 
a short diagonal brace is carried from each side 
of each end of every cross-brace to the center 
point of the waling timber between cross-braces. 
The arrangement of these diagonal braces is best 
indicated by Fig. 6. The other features of the 
trench bracing are clearly shown by Fig. 5. 

The removal of the spoil after it was loaded onto 
the cars was done by the railway company. The 
company provided the empty cars and took away 
the loaded ones, furnishing motive power and 
train crew, the contractor saw to the maintenance 
of the service tracks and to the loading of the 


CONCRETE WORK.—The construction of the 
concrete structure commences as soon as a reason- 
able length of trench has been opened. This struc- 
ture consists of a concrete invert and concrete 
sidewalls, the roof being of I-beams resting on 
the sidewalls and having concrete arches between 
them. The first portion of the concrete structure 
to be built is the portion a b c de, Fig. 5, of each 
sidewall. To construct this piece of wall use fs 
made of the form shown by Fig. 7 to shape the 
face acd. As will be seen from Fig. 7, there is a 
refuge niche in the sidewall every 15 ft., the 


floor of which comes below the point a, Fig. 5, 
and necessitates the special end construction of 
the form, which ‘s shown by the section B B, Fig 
7. As soon as the base sections a bc de of the 
sidewalis have been built the invert is constructed 


to template. The work is now ready for the com- 
pletion of the sidewalls. These are plane surfaces 
with an outward batter to the inside face of 3 ins. 
in 18% ft. Forms consisting of lagging nailed to 
posts inclined to the proper batter and braced to 
the trench timbering, and by diagonal props to 
the center of the invert are used for the plain wall 
work. Where niches are to be built the special 
niche form, Fig. 8, is used. When the sidewalls 
are completed to the proper height the roof beams 
are placed and the arches between them con- 
structed on suitable centers 

Fig. 6 is a view of the track system and plant 
for depositing the concrete. The stone crusher 
and concrete mixer are indicated in location by 
the smokestack shown in the lower right-hand 
corner of the view. This plant consists of a Blake 
erusher with suitable screens and crushed stone 
bins. From the bins the stone is taken by wheel- 
barrows to a bucket elevator which hoists it to 
a measuring box on an elevated platform. Other 
elevators take the sand and cement to the same 
level, whence they are discharged into a Smith 
concrete mixer. From the mixer the concrete is 
discharged into boxes on cars, and these cars are 
pushed along the tracks shown in Fig. 6, and dis- 
chargéd into chutes which lead to the work in 
progress. Here the concrete is tamped into place 
behind the forms. 

Portland cement is used for all concrete work. 
The crushed stone is obtained, as already stated, 
by crushing the boulders taken from the excava- 
tion. The sand used is also taken from the exca- 
vation, but as it contains some loam in its nat 
ural state it has to be washed before being used 
The washing is done by shoveling the sand into 
a box, into which a hose stream of water is fed 
and discharged through holes in one end and over 
the edges of the box. The current carries off the 
loam. The sand and stone as produced contain 
enough water to wet the cement and no additional 
water is used in the mixing of the concrete. Con- 
siderable difficulty has been met in obtaining a 
smooth surface to the concrete. The most suc- 
cessful plan so far has been to pull away the con- 


FIG. 7. DETAILS OF SKEWBACK FORM FOR CONCRETE SIDE WALLS. 


cars. The material penetrated was largely sand 
and gravel, containing loam and a considerable 
number of small boulders. It stood up well dur- 
ing excavation, and in addition the sand, with a 
little washing, proved suitable for concrete, and 
the boulders were likewise used for making 
broken stone. A glance at Fig. 2 shows the 
boulders sorted out and piled along the excava- 
tion ready to be collected and taken to the 
crusher. 


crete from the face of the mold with forks so as to 
work the coarser stones back and then to give a 
thin grouting to the face. 

JOHN C. SHEEHAN & CO.—The contractors for 
the second stretch of subway work are John C. 
Sheehan & Co. The method of excavation adopted 
by this company is practically the same as that 
described for the preceding work. The trench is 
opened to the full width and depth, and fs braced 
before any of the concrete subway structure is 
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placed. Fig. 9 is a view of the first cut made be- 
fore beginning the sheeting. In the distance is 
seen the first two cross-braces in place and the 
sheeting being driven behind them. The cross- 
bracing used is shown clearly by Fig. 10. In the 
distance is shown the two sheet-pile drivers used’ 
in driving the sheeting, and the three-leg derrick 
for handling and setting the cross-braces. No 
subway concrete work has yet been done on this 
contract, but a considerable amount of open-cut 
retaining wall has been built. The general plan 
adopted in doing this aay ee) 
work has been to ex- ; 
cavate two parallel 
trenches and construct 
the walls in suitable 
forms in them, leav- = 
ing the'center core of 
earth to be taken out 
afterward. The plant 
used by these con- 
tractors is somewhat : 
more scattered than 


> 
Pieces 


that previously de- 
scribed, but is if any- 4 
thing more extensive. ; 


x 


It consists of a central je 
crusher plant and ofa } 
number of concrete { 
mixers scattered along y a 
the work, besides the 
pile drivers and der- 
ricks previously men- 
tioned. The work is 
being handled systematically and rapidly. 
VIADUCT CONSTRUCTION. 

So far the only work of viaduct construction 
has been the placing of the concrete column ped- 
estals and the electric conduits. The column 


Tip 2x4 
ij bevelled Laggingas 


Plan. 
Fig. 8. Details of Form 
for Side-Wall Niches. 


THE RELATION OF THE ARCHITECT AND ENGINEER TO 
THE DESIGN AND ERECTION OF GOVERNMENT 
BUILDINGS.* 


By John Stephen Sewell,} Capt., Corps of Engrs., 


Inasmuch as both architects and engineers have much 
to do with the design and erection of modern buildings, 
and neither can do entirely without the other, it would 
seem to be a matter of prime importance that their rela- 
tive positions be definitely settled in the beginning. This 
is a matter of more importance in government work than 
in private work, because of its greater extent under one 
ownership. The writer’s plan, without elaboration of 
details, is simply this: The engineer should be a govern- 
ment official, with authority to disburse funds and make 
contracts; the architect should be in private practice. 
The architect, selected in some proper way, should, in 
general, be responsible for the design of the building, 
and the government, through its own engineers, should 
erect it. 


If the government could develop a corps of salaried 
architects, with sufficient artistic ability, it would be 
manifest economy to do so; but the very nature of the 
case seems to make this impossible, and there is un- 
doubtedly a very general sentiment that a ‘“‘plan fac- 
tory’’ is not conducive to the highest artistic excellence 
in building design. With this sentiment, the writer is in 
thorough accord so far as artistic features are concerned, 
although he believes that a well-conducted “‘plan factory”’ 
is an excellent thing when it comes to structural and 
other engineering work; so that he would always advocate 
the retention of a good architect in private practice, for 
the design of a government building. He would, for all 
important work, limit the selection to architects of well- 
proven ability; but on less important works, the compe- 
titions, or methods of selection, should be so devised as 
to give the younger men a chance to win if they can. 

Coming now to engineers, there is no doubt that by a 
proper system of selection and tenure of office, the gov- 
ernment could get an abundance of competent engineers at 
moderate salaries, to look after the execution of its build- 


standard of work. They would also be in a - A 
standardize many of the features of build, — 
which are now sadly in need of it. For inst» 5 
the many so-called systems of fireproofing on ; 
some leave little to be desired, some are very 
fair, and many are wholly bad. A corps of bu 
structors employed by the government would b. 
tion to definitely settle which were wheat and » 

chaff, and draw the line between them. Cert 
sections are structurally good, others structy 
under present conditions, quite a percentage of 

find their way into government buildings. T), 

true of other details in all lines of building \ 

this could be corrected by a construction corp 

that herein suggested. Above all, such searchin: 
tion could be provided that the standard of » 
ship would be materially raised. Contractors 
forced to learn that good work can be executed a 

as bad and it is not too much to claim that th. 
elevation of the standard on government buildin: 
exercise a similar and much-needed influence o:, 
work. 

A corps of building constructors, all well-trai 
competent engineers, could, therefore, determine 
types for the various structural features of 4 
classes of buildings; they could standardize specifi 
for both workmanship and materials;*they could 
the engineering plans themselves, if that proved ad 
or if not, they would at least, by the results of 1} 
vestigations with the resources at their command, . 
simplify the architect’s work on all but the purs 
tic parts of the design. They would make al! th. 
tracts, control the various contractors, and be resp 
that the approved design was properly and econo: 
executed. But the architect's duties should so far » 
those of the constructing engineer that it should | 
province to consult with the engineer on all poin: 
fecting the artistic value of the building, and on 
points his authority should be superior to thar 0) 
engineer, except in those cases that occasionally « 
where an effect is mistakenly sought at the expens¢ 
sound construction. In any event, the engineer 
happens to take a narrow view of the artistic, should 


FIG. 2. VIEW OF ATLANTIC AVE., SHOWING EXCAVATION BETWEEN 


TRACKS. 


pedestal work is simple, consisting merely in ex- 
cavating a pit, placing a form and filling it with 
eancrete with the anchor bolts set in place by 
template The conduit construction consists in 
excavating a trench and setting in it the vitrified 
tile conduits and placing manholes at suitable 
intervals, as called for by the plans. 


FIG. 6. VIEW OF 


ing work. These men could easily be trained so as to do 
away entirely with the general contractor, and even with 
many of the sub-contractors, at a financial profit to the 
government and with considerable improvement in the 


*From a paper read at the annual convention of the 
American Institute of Architects at W ashington, D. C. 

+Engineer in Charge, New Building for Government 
Printing Office, Washington, D. C 


TRACK SYSTEM FOR TAKING CONCRETE 
FROM MIXER TO WORK. 


be allowed to spoil the design any more than a gev' 
contractor in a like position. 

So far the advantages of the proposed arrang nt se 
to be mainly on the side of the government. It may 
claimed that a competent architect and an honest « 
tractor could take a government building on the 
terms as a private one and execute it with economy 


a high standard of workmanship. This is perfectly p 
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sible, but by no means certain, because the contractor is 
often a very uncertain quantity and must in any case 
have a profit, most of which could be saved by the method 
herein outlined. 

It is almost certain that the average engineer, if left en- 
tirely to himself, in the design and execution of a build- 
g would produce at least a few architectural absurdi- 
ties. Possibly, as an engineer, the writer may be so bold 
as to suggest that he has seen evidence that very good 
architects are sometimes a little weak on the purely 
engineering features of their work, as well as the relative 
economy of different details that are otherwise equivalent. 
He might possibly further sugest that here is where the 
engineer should come in; and if the architect has the 
benefit of the serious thought of many well-trained en- 
gineering minds instead of only one or two, the result is 
much more certain to be good. This is at least a fair 
argument for the architect and a regularly organized 
corps of constructing engineers, as against the architect 
and a clerk of the works of an engineer in private prac- 
tice employed by the architect to supervise a particular 
building. 

In any event, in government work, the money must be 
expended according to law and regulations, and every 
penny acounted for with a rigidity almost unknown in 
private work Contracts must be made in accordance 
with a mass of statutes, rules and decisions that bewilder 
one not brought up among them. Any reasonable and 
necessary thing can be done, if one knows the established 
method of doing it, but, regardless of what the object may 
be, if the act is not in due form, payments will be 
stopped and contracts declared illegal by the accounting 
officers of the Treasury; contractors will not get their 
money, and the architect will probably feel that the 
tangle is utterly hopeless. The money must be disbursed 
by some government official. If the architect has the 
supervision of the work and certifies the payments due the 
contractor, the disbursing officer will probably be a man 
entirely without technical knowledge of building, and it 


in 


ing bureau. Fewer drawings would be required, and the 
specifications would demand not more than one-fourth of 
the usual amount of attention. 

In case the constructing bureau did away entirely with 
general contractors, as the writer thinks it should, there 
would be a very decided economy in having the draw- 
ings for the steam, sanitary and electrical work, and also 
for foundations, structural features and fireproofing, made 


by its own draftsmen. In this case, the drawings could be 


made to serve at once as a basis for contracts for ma- 
terials, as well as to interpret the design. The writer 
thinks this might be arranged with justice to all con- 
cerned, by having the architect supervise the prepara- 
tion of these drawings, and paying him the full com- 
mission, less only the usual cost of such drawiags to 
the architect himself. If this is not satisfactory, some 
arrangement could be devised whereby the government 
could secure this economy in the preparation of the draw- 
ings, and yet not be niggardly with the architect. Pos- 
sibly, to make the nature of the proposed economy plain 
the writer should explain that his idea of the best way to 
let government contracts is to get unit prices on carefully 
classified and accurately scheduled bills of quantities. 
This puts the proposition before all bidders in the plain- 
est and simplest form; encourages the lowest possible 
figures, and secures bids in many cases from responsible 
parties who have not the time to survey the drawings for 
themselves. It also provides automatically for extras, 
since they can always be paid for under the contract, 
within the limit of variations allowed in the quantities. 
It requires that the quantities shall be accurately figured 
from the drawings, and this can be done while they are in 
course of preparation, practically without extra cost, if 
the work is organized from the start with that end in 
view; whereas if done afterwards, it sometimes costs 
almost as much as the drawings themselves. In any 
event, if it were always accurately done by the govern- 
ment, it would not have to be done many times over by 
all the bidders; this would reduce the cost of bids as 
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carry grain for 17s. 6d. ($4.25), and as the dis- 
tance is not less than 15,000 miles by way of the 
“Horn,” in round mumbers, the rate is about 1-385 
cent per ton mile. But low as this rate is there 
are others still lower; for example, the French 
bark “Eugenie Fautril’’ was recently chartered 
at San Francisco to load for Europe, at lls. 3d 
($2.73). Since the distance from San Francisco 
to the nearest European port, by way of the 
“Horn,” is 13,000 miles* we have in this case a 
rate only a trifle more than 1-50 cent per ton 
mile. 

It is obvious that rates to ports where a full 
return cargo can be got will ordinarily be less 
than to ports where no cargoes are to be had 
Moreover the greater the distance, other things 
being equal, the lower the ton mile rate; for the 
time lost waiting for cargoes in ports forms a less 
per cent as the distance between ports increases 

As a standard of comparison we give certain 
rates per ton mile, found in the report of Gov. 
Roosevelt's Committee on the New York State 
Canals, as follows: 


Per ton mile 
Buffalo to New York by Erie Canal.... . 5 ct 
Duluth to Buffalo, wheat, via Great Lakes 1-15 
Lake Superior to Ohio, iron ore 1-40 
New York to France, wheat . e 1-1 
San Francisco to Europe, wheat ‘ 1 
Average by rail in U. S........ 


A RELIEF MAP OF THE APPALACHIAN RANGE of 
mountains is being prepared by Mr. F. Cope Whitehouse 
for exhibition at the St. Louis World’s Fair. This map i 
to include all the region which it is proposed to convert 
into a forest reserve, in North Carolina, Kentucky, Ten 
nessee, Virginia and West Virginia, with a view of con 
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may be quite possible for him and the architect to dis- 
agree as to whether a given payment is actually due 
under the contract. Unless the architect were bonded and 
held financially responsible for the payment, he could not 
compel the disbursing officer to make it in such a case, 
and it might result in tying up the work. 

It may be asked if this building bureau personnel is 
made up entirely of engineers, who will decide between 
the various architects in a competition? Who will pass 
upon the artistic merits of the designs? 

There should be a board of probably three eminent 
architects in private practice, retained to advise the con- 
structing bureau in such matters, and their decision on 
artistic questions should be final. Of course, no one 
directly or indirectly interested in the competition should 
be eligible for membership on this board. The building 
once awarded to an architect, or firm of architects, they 
should be left entirely untrammeled in their work. The 
writer thinks this is more certain to follow if the 
constructing bureau is avowedly not composed of archi- 
tectural experts. A little advice from the board of con- 
sulting architects should be a sufficient check on the de- 
sign, if any is needed. 

Inasmuch as architects, like the rest of mankind, are 
dependent for their existence upon a certain amount of 
the things that only money can buy, the question of com- 
pensation may also be raised. It is assumed that if the 
architect prepares all the plans and specifications, the 
usual percentage for such work would be a proper com- 
mission; it ought to be more liberal under the system 
herein outlined than any other, because so much of the 
engineering and structural design would be covered by 
the standard details and specifications of the construct- 


well as the percentage of contingencies on the contract 
itself, and if generally understood would reduce the cost 
of the work to the government. 

Probably other minor questions of detail would be 
raised, and would have to be met; but the writer has no 
doubt whatever that if he has succeeded even partially 
in answering those suggested above, all the others could 
be disposed of without any trouble at all. 

Finally, he would like to say- that he has not, in in- 
timating that improvement is possible in the existing 
order of things, meant to criticize any man, or any class 
of men, engaged upon government buildings; he be- 
lieves that most of them are zealous and capable, which 
only confirms him in the belief that they could produce 
better results if organized under a better system. 

SOME LOW PREIGHT RATES FOR WATER SHIPMENTS. 

A Portland, Oregon, daily paper states that the 
first direct shipment of wheat from Portland to 
Sydney, Australia, is to be made soon. Two 
ships, the “Allerton” and the ‘Matterhorn,’ each 
carrying 100,000 bushels of wheat, have been 
chartered at 15 shillings ($3.65). In round num- 
bers the distance is 7,000 miles, and if the rate 
given is per long ton, we see that the rate is a 
trifle more than 1-20 cent per ton mile. While 
such a rate is remarkably low when compared 
with freight rates by rail, it is nevertheless high 
compared with the lowest recorded rate from 
Portland to the United Kingdom. 

Recently the ship “Christel” was chartered to 
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trolling or minimizing flood damage. The map is to be 
later presented to the West Virginia Historicai Society. 

CONCRETE BUILDING CONSTRUCTION in New York 
city is commented upon as follows by the New York 
“Record & Guide:"’ 


The Manhattan Bureau of Buildings is not yet satisfied 
of the advisability of granting permission to several 
cement and reinforced concrete construction companies 
to introduce their systems here with the approbation of 
the municipal government. An exception has just been 
made in a case where a permit was granted for the con 
struction of floors and partitions in a private residence, on 
the reinforced cement principle, where fireproofing was not 
required. The system to be used is the Hennebique. No 
fire test was made, and the Bureau states that the form 
of construction was passed because it promised something 
better than wood. The subject in general is still under 
consideration there. The Superintendent usually takes a 
conservative position in such matters. However, the 
cement men have gained something, which is at least an 
entering wedge. 

The Bureau considers that in this form of construction 
much depends upon the workmanship, and that the great- 
est care must be given to the foundations and to the 
mixing of the cement. The Richmond Bureau of Build- 
ings bas apparently advanced farther than the Manhattan 
officials, inasmuch as an application by a construction 
company to erect a building entirely of reinforced con- 
crete has been granted, following an examination sup- 
posedly thorough in its character. 

Builders are generally agreed that cement will be the 
most popular building material of the future, but are not 
unanimous that any system of construction has yet been 
invented entirely equal to modern requirements. Great 
progress, however, has been made along this line, and it 
may be that only time and opportunity are needed to 
prove that the methods already available are entirely 
adequate. 


*There is every reason to believe that the actual dis- 
tance is nearer 15,000 miles. 
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A new feature is presented to our readers in this 
issue, consisting of a special supplement devoted 
to engineering literature; and this is to be here- 
after a regular department of Engineering News, 
aprearing at monthly intervals. 

We have for many years devoted much space to 


the publication of reviews of books and other en- 
gineering publications and have received many 
assurances that our readers have found these a 


valuable aid in the building up of their reference 
libraries. It has now been deemed best to bring 
this class of matter together in a monthly sup- 
plement instead of publishing part of it in the 
weekly Construction News supplement and an- 
other part at irregular intervals among our ar- 
ticles on technical subjests, as has been our cus- 
tom heretofore. 

A more detailed statement of the plan and aims 
of this new department is made in the supple- 
ment itself. 
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A fresh illustration of Coroner’s Jury wisdom has 
been furnished at Chicago, where after dignified 
deliberation the jury which “sat” on the victims 
of the boiler explosion at the Swift Packing Com- 
pany’s plant returned the following verdict: 


We, the jury, believe that the said explosion was caused 
by excessive pressure of steam escaping suddenly from 
boiler No. 8 in said ice plant, caused by some one in said 
boiler room opening the main valve of said boiler too sud- 
denly. 


It must be admitted that the jury was fn this 
case not so much to blame, since it was led to 
this verdict by the “expert” opinion of the city 
boiler inspector. He is quoted in the Chicago news- 
papers as saying that in his opinion the steam 
pressure was allowed to rise higher in this boiler 
than in the others of the battery, or to 120 Ibs., 
where the others were carrying but 90 Ibs., and 
that it was opening the main valve of this boiler, 


thus permitting the excessive pressure to escape 
suddenly, which was the cause of the explosion. 

In the name of sound engineering and the pub- 
lic safety, we would register a protest against 
such a verdict. The idea that boiler explosions 
are due to the sudden opening of stop valves or 
safety valves rests on no sound foundation, and 
deserves to be condemned along with all the other 
crank ideas concerning boiler explosions. These 
false theories concerning boiler explosions mis- 
lead those responsible for the construction and 
care of boilers; and they come to overlook the fun- 
damental fact that the primary cause of all boiler 
explosions is that somewhere the boiler was too 
weak to sustain the pressure. This weakness may 
be due to faulty design, to wasting of the metal 
by corrosion, or to its weakening by overheating; 
but it is weakness nevertheless,—strength insuffi- 
cient for the load; and to fix attention on this 
and not on occult theories of boiler explosions is a 
necessity, if the casualties from boiler explosions 
are to be reduced. 
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Since the “sudden valve opening” theory is quite 
generally held, it may be worth while to explain 
just what it amounts to. So far as experimental 
evidence is concerned, it rests on the tests made 
by D. T. Lawson in 1882. These tests showed 
only that by suddenly opening and then suddenly 
closing, a boiler stop-valve it was possible to ex- 
plode a boiler which was carrying a pressure 
much above its safe working pressure, although 
not higher than it had previously carried under 
static strain. 

These tests, however, do not correspond to the 
working conditions of an actual boiler room, and 
while the tests have doubtless served to mislead 
many, the invention which they were made to 
exploit has never come into use. The fact is that 
with the ordinary screw stop-valve fitted to steam 
boilers, it is not possible to open or to close the 
valve quickly enough to cause any danger to the 
boiler, provided the boiler is otherwise strong and 
safe. Of course, if a boiler is on the point of 
letting go, any slight shock such as may accom- 
pany the opening of the stop-valve or the blow- 
ing of a safety valve, may be the last feather on 
its load. When such an explosion takes place, 
however, it is absurd to fix on the “sudden open- 
ing of a valve” as the cause of the disaster. The 
real cause is a boiler too weak for its load. 

Tt is hardly necessary to say that this is not 
written to advocate the rapid opening of stop- 
valves. Careful opening is advisable to prevent 
priming of the boilers and consequent water in 
the steam pipe, and for other well-known reasons. 
The point we wish to emphasize is that this com- 
paratively trivial matter should not be made to 
do duty as a scape-goat, so that the real causes 
of boiler explosions will be overlooked. 
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As to the immediate cause of the Swift boiler 
explosion, we cannot pretend, of course, to give 
an opinion. ‘This much, however, can be said: 
That so long as the use of the ordinary exter- 
nally-fired shell boiler continues, so long will there 
be occasional boiler explosions, the immediate 
cause of which will be difficult or impossible to de- 
termine. This type of boiler may be compared 
to a loaded girder or truss with fits lower chord 
exposed to a fierce flame on one side and kept 
cool by a water bath on the other. Such a bridge 
is safe so long as the conditions are maintained; 
but if ever anything interferes and that lower 
chord is heated and weakened, the structure will 
fall. Among the many thousand such bridges in 
this country the wonder is that failures are not 
more frequent. 
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Our note last week, respecting the troubles of 
the Manhattan Elevated road in New York city 
with ice on the third rail, appeared at a particu- 
larly appropriate time, as on the day of publica- 
tion of our last issue the traffic on the elevated 
lines was again completely demoralized, much 
more thoroughly even than on Dec. 5. The con- 
ditions were just those stated in our note last 
week. A rain began falling at a time when the 
temperature was below freezing, so that the rail 
became covered with a coating of ice. This oc- 
curred during the afternoon rush hour when 


trains were most frequent. It has been . 
we believe, that if trains were kept runn 
contact rail would be cleared of ice as fas 
formed. The experience of Dec. 11 was . 
cellent test of this theory and proved it ; 
entirely groundless. If the contact shoes on 
hattan Elevated trains cannot keep the thir 
clear in the rush hours, then it cannot be 
anywhere. The rain began falling and fr 
to the rail about 4 p. m. and in about a cou; 
hours the electric service was completely ri 
Such electric trains as continued to run wer: 
pelled to crawl at a slow pace and there y 
constant succession of fireworks from the . 
tact shoes and frequent burning out of fuses 

The only thing which saved the Manhattar 
tem from a complete tie-up was the fact t! 
considerable number of locomotives are sti! 
service. With these the road ran a partial t: 
service during the night of Dec. 11, and the mo 
ing hours of Dec. 12. It was not till 24 hours 
ter the storm that full electric train service y 
resumed. 

We call attention to this matter not to qu 
tion the wisdom of the change to electric tract: 
on the Manhattan lines. That was a necessity ¢ 
the benefit of the dwellers alongside its tra 
as well as those who ride upon its trains. Th 
point which we would urge is that a remedy 
be speedily found and applied for this condition of 
affairs. Such storms as those of Dec. 5 and 11 
are likely to occur half a dozen times every wi: 
ter and neither the company nor the public whic! 
uses its lines can endure such interruption to | 
service. 

As to the best device to remedy the difficulty 
there is quite a field for mechanical ingenuity 
and the problem is complicated by the fact that 
the surface from which ice is to be removed is 
heavily charged with electricity and any device 
which is to operate upon it must be thoroughly 
insulated. We doubt whether any form of scrap- 
ers or brushes will prove effectual upon a 
smooth glassy coating of ice such as gave rise to 
the troubles on Dec. 11. The best chances of suc- 
cess would seem to be either an insulated whoe! 
rolling on the contact rail and loaded heavily 
enough to crush the ice, or else an abrading or cut- 
ting wheel rotated at very high speed and kept in 
contact with the rail ahead of the collector shoe. 

Of course, any such device involves more or less 
difficulties at frogs and switches: but these diffi- 
culties must be met if the third-rafl system is to 
be made a success. We need hardly add that 
matters of this sort are of much practical interest 
to managers of steam railways in connection with 
the current discussion of the substitution of elec- 
tricity for steam in suburban train service. Tt 
must be conceded that the steam locomotive trains 
are generally run with fewer interruptions due to 
weather conditions than has thus far been at- 
tained by either the trolley or the third-rail sys- 
tem of electric traction. 
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The numerous faflures of wooden water tanks 
within the past few months must fill with appre- 
hension all owners of such structures who are 
not In blissful {gnorance of these accidents. Why 
should there be such faflures? Our own conclu- 
sions are that a large percentage of wooden wa- 
ter tanks are built without the services of compe- 
tent engineers, but can this be true of railway 
water tanks, In which class so many of the recent 
failures have been? Although no statistics are 
available it seems safe to say that 75 per cent. of 
the failures are attributed to bursting hoops. 
This is the portion of the tanks where the errors 
and false economies of rule-o’-thumb designers 
would be expected. Certainly there is need of 
reform in this class of construction. 


a 
> 


A new system of block signaling for railway 
trains is described in an article on another page 
of this issue. Most readers of this article will be 
struck with the novelty of the method employed, 
and by the ingenuity of the means used to apply 
it in different cases. Devices which are funda- 
mentally new in their nature are more rare than 
those which exhibit only a modification of ar- 
rangement. But they are also received with more 
caution than those of the other class; the mind 
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desires to examine and understand them not only 
in detail, but also as a whole, and in their rela- 
tion to well-known things with which they are 
connected. Engineers interested in railway opera- 
tion will no doubt wish to study the Miller signal 
system in this manner. We suggest here two 
thoughts as a starting point in this inquiry; we 
mention them not as the most important of the 
considerations which obtain, but as being rather 
broad and involved in the nature of the system. 

The first of these is the almost complete elimina- 
tion of fixed work, i. e., apparatus forming part 
of the permanent way. The elaborate and very 
expensive installation of signals and operating 
mechanism required in existing automatic or con- 
trolled-manual block signal systems has almost 
entirely disappeared in the Miller system; nothing 
ic left but a compact relay instrument and a few 
cells of battery with short wire connections to the 
track, at the end of each block section, and a line 
wire connecting the different block points. In the 
cuse of the Chicago & Eastern Illinois installation 
even the line wire is absent, and the apparatus 
is now strikingly simple. The relay and the bat- 
tery are easily arranged out of harm’s way. yet so 
as to be readily inspected and cared for; the sys- 
tem then would seem to be proof against almost 
any interference, accidental or mischievous, and 
therefore to offer the maximum degree of re- 
liat ility. 

As an offset to this there is the equipment re- 
quired for the locomotives. But this is small in 
amount for each engine, and quite simple, and 
there should be no extra trouble in maintaining 
it in efficient condition. 

This is especially true since the arrangement 
used permits of the simplest sort of test of the 
engine equipment at any time: the engine-runner 
presses a button switch to open the circuit of the 
“clear” magnet, and his light must change to red 
at once, going back to white on passing the next 
block-point which has a “‘clear’’ indication. 

On the whole, we find that by adopting the idea 
of engine-cab signaling, a remarkable simplifi- 
cation of the signaling equipment is realized. 
Corresponding, of course, a saving in first cost 
and maintenance of the signal equipment results. 
But entirely aside from this, the simplicity as 
such has a distinct value, even though this may 
be difficult to measure in dollars and cents; in- 
ereased reliability, increased efficiency, and in- 
creased range of utilization, all of which usually 
come with simplicity, must surely represent an 
actual value, in railroad service as much as if not 
more than elsewhere, 

The second thought we wish to suggest is one 
which will doubtless impress many signal engi- 
neers who study the system. As presented in our 
description, the Miller system employs but two 
signals, one expressing ‘‘clear,’’ the other “‘dan- 
ger.” Since the latter signal is given one block 
in advance of the occupied block it must be ana- 
logous to the distant signal as ordinarily used; 
that is to say it indicates the position of the home 
signal one block ahead. Nevertheless it must be 
considered as indicating “danger” and not “‘cau- 
tion,” for the engineer cannot tell until he actually 
reaches the end of the block ahead whether he 
will find that block occupied or not. 

Without presuming to make a definite state- 
ment, we venture the guess that the Miller sys- 
tem could, at the cost of a little added complica- 
tion, be so worked out as to give three signals, 
i.e, “danger” or block ahead occupied, “clear” 
or two blocks ahead unoccupied, and “caution” 
or block ahead clear, but second block ahead 
occupied. However, the promoters of the system 
have elected to use only two indications, and the 


ae system must therefore be judged on that 
asis. 
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Perhaps some railway officers may be inclined to 
look askance at the Miller system because the 
Same indication is given for “second block ahead 
occupied” as for “block ahead occupied.” Under 
proper rules, however, this should not lead to any 
danger. It must be remembered that in the 
Miller system as in the other automatic signal 
Systems using fixed signals, the blocks are short. 
An engineer whose locomotive is equipped with 
the Miller system and who “gets the red lamp” at 
& block entrance, will at once get his train under 


control so as to pass into the next block at a 
speed of not more than say 5 to 8 miles per hour 
If the red lamp still continues lighted he moves 
very slowly through this block, expecting to en- 
counter an obstruction at any point, and he pro- 
ceeds at this rate until he is stopped by a train 
or other obstruction ahead or until he gets a clear 
signal. 

As seen by our descriptive article in this issue, 
the Miller signal is designed in conformity with 
the cardinal rule of safe signaling, that any pos 
sible defect in the apparatus must give the danger 
signal. It has the great advantage over fixed 
signals that in storms, fogs or bad weather the 
engineer has as clear a view of his signals as in 
good weather; and, further, that they are con- 
stantly before him. With fixed signals the warn- 
ing is given as the train flashes past and an in- 
stant of dullness or absent mindedness on the part 
of the engineer leaves the warning unheeded. 
With the signal in the cab, the man who runs 
into danger has a red lamp shining in his eyes all 
the while and in plain sight also of his mate, the 
fireman, 

The greatest gathering of engineers ever held in 
the United States was undoubtedly the Engineer- 
ing Congress held in connection with the Chicago 
Exposition in 18938. In 1904 an opportunity will 
offer to repeat that gathering with the larger 
measure of success which the growth of engineer- 
ing in eleven years should render possible. We 
know of no reason why all the national engi- 
neering societies in the country should not ar- 
range to hold all their conventions at St. Louis 
in 1893 during the same week, as departments of 
the World’s Congress for which arrangements are 
to be made. 


SHOULD DYNAMITE BE USED IN CITIES? 


In this issue will be found a set of rules that are 
hereafter to govern the use of explosives in New 
York city; and among those rules is one abso- 
lutely prohibiting the use of nitroglycerine. This 
naturally raises the question whether the use of 
dynamite should not also be prohibited; for dyna- 
mite is merely a “dope” in which nitroglycerine 
is absorbed. 

The functions of this “dope” are: (1) To fur- 
nish a convenient medium for holding the nitro- 
glycerine in horizontal or upwardly inclined holes; 
(2) to cushion the nitroglycerine so that shocks or 
jars will not explode it; (3) to add to the effec- 
tiveness of the nitroglycerine by introducing a 
cheap material in the form of the “dope” which 
itself explodes with the nitroglycerine; and (4) to 
retard the rapidity of explosion by introducing a 
more inert compound such as some “dopes’”’ are. 

To begin with, it is generally admitted that ni- 
troglycerine undergoes decomposition when ex- 
posed to sunlight, or even in places where the 
temperature is 72° F. or more. At the tempera- 
ture of boiling water it takes but a few hours 
to effect entire decomposition. 

This decomposition in itself is not a source of 
danger, but during such decomposition the nitro- 
glycerine is more easily exploded by shocks or by 
heat. A drop of pure nitroglycerine placed upon 
a hot iron or hot stove explodes with a report like 
a pistol shot. The sensitiveness of nitroglycerine 
to shock increases with the temperature. Eissler 
says that “at 350° F. the fall of a dime upon dy- 
namite will explode it.” 

These are facts now so well known that there is 
no gainsaying them. It is beside the question to 
point to equally incontrovertible facts such as the 
dropping of a box of dynamite from a cliff 150 ft. 
high, or the firing of a bullet through a box of 
dynamite without exploding it. In such cases 
there is not the slightest doubt that the nitrogly- 
cerine in the dynamite was pure and at a com- 
paratively low temperature, under which condi- 
tions it is admittedly safe. 

The point is that nitroglycerine does explode 
uner certain other conditions which have occurred 
altogether too often in the past; and what is still 
more to the point is the fact that under certain 
conditions nitroglycerine will “leak” from the dy- 
namite sticks. 

Dynamite containing even %% of moisture will 
“leak,” the nitroglycerine oozing out between the 
folds of the paper cartridge; and exactly the same 


phenomenon occurs when the dynamite is heated 
to a point at which the nitroglycerine becomes 
very thin and fluid, as was stated by one of the 
witnesses before the Explosives Commission. 

In fact the manufacturers are well aware of this 
“leaking,” and pack sawdust between the sticks 
of dynamite, not more to cushion them than to 
catch and absorb any nitroglycerine that may 
leak out. The nitroglycerine in dynamite freezes 
at about 39° F., and after it is once frozen a tem- 
perature of about 46° F. is required to thaw it 
Probably 99% of the accidental explosions of dy- 
namite have occurred while thawing dynamite 
Men ignorant of the “leaking” of sticks and the 
danger therefrom have placed the frozen sticks 
in hot water; upon removal from the water, the 
nitroglycerine has oozed out, and a drop then fall 
ing may readily explode. The same thing may 
happen by thawing over a hot stove, in an oven 
or over a steam pipe, where the temperature 
reaches a point at which this ‘leakage’ occurs 
We are not aware that any text-book writer on 
the subject has ever dwelt upon this one fact of 
“leakage” of nitroglycerine as the main cause of 
premature explosions; but it certainly merits most 
careful consideration. 

Strangely enough pure nitroglycerine may be ig 
nited with a match, yet it will burn without ex- 
ploding. Indeed, sticks of dynamite have been 
used as candles. But all such experiments, while 
they tend to make the ignorant man more care- 
less, should not for an instant make the careful 
man less careful. 

Dynamite as we have seen can, and does leak 
under certain conditions; then liquid nitroglycer- 
ine is exposed to shocks and consequently to ex- 
plosions. This being so, by the same process of 
reasoning which has led the Exp.osives Commis- 
sion to exclude nitroglycerine from New York 
city, may it not be argued that dynamite should 
be excluded altogether? 

The Commission refuses to test any of the safe- 
ty explosives to determine their actual merits on 
the ground that it is not their province to in- 
dorse or condemn any particular explosive In the 
first place, and in the second place that the safety 
explosives being new can only be approved as 
substitutes for dynamite after years of use. 

There is some weight in the last reason, but 
none at all in the first, for they have already 
condemned one explosive-liquid nitroglycerine. 

As for their second reason, we believe that the 
Commission will agree with us that by far the 
greatest number of accidental explosions of dyna- 
mite have been due to poor methods of thawing. 

Granting this, then it seems good logic to rea- 
son that a powder which requires no thawing 
(since it never freezes) is far safer than dynamite, 
other things being equal. The plicrate powders 
are new in this country, but old abroad; they are 
not patented, and it is claimed that they are as 
effective as dynamite, and as cheap. 

In view of these considerations we cannot help 
belleving that it is within the province of the 
Commission to investigate the safety powders; 
and so far as the results of tests justify it, to 
give some decided advantage to the users of a 
safety powder. 

It may be that since contractors using explo- 
sives must in future furnish heavy bonds, their 
bondsmen will insist upon the use of a safety 
powder. But where men have been accustomed 
for years to handling one kind of explosive it is 
exceedingly difficult to convince them that any 
other explosive is as good. Each foreman ts apt 
to swear by his own kind of powder just as he 
swears by his own timepiece, even whe its ec- 
centric behavior is apparent to every one but him- 
self. 

We are not prepared to dogmatically assert that 
dynamite should be excluded from large cities, 
but since the Fire Department of New York has 
seen fit to exclude parlor matches we raise the 
question whether dynamite is not at least as dan- 
gerous to life, limb, and property. 


THE 39TH ST. SEWER TUNNEL at Chicago was com- 
pleted Dec. 11 as far as the excavation was concerned, the 
shields meeting with almost exact accuracy. The tunnel 
is 20 ft. diameter, and about 12,500 ft. long, from the 
lake to the river. The original contract was let to the 
Star Dredge & Construction Co., which failed, and the 
work has been completed by John Agnew & Co, 
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LETTERS TO THE EDITOR. 


The Discussion of the Metric System Before the American 
Society of Mechanical Engineers. 

Sir: As you may remember, almost the entire technical 
press reported certain resolutions passed by the mem- 
bers of the American Society of Mechanical Engineers at 
the Boston meeting of May 30, 1902, in an incorrect 
manner, and therefore you will no doubt be glad to make 
a correction in your report of the annual meeting just 
held. 

On p. 509 you report that I ‘‘strongly urged the adoption 
of the metric system"’; and also that ‘‘Mr. Henning moved 
that the report of the committee (the Metric Opposition 
Committee) be laid on the table.”’ 

If you will examine my written discussion, read at the 
meeting, you will see that I did not recommend the metric 
system by a single word or argument. I merely analyzed 
Mr. Halsey’s argument without referring to the metric 
system in a manner which should lead my hearers to 
believe that I am a strong advocate of the system. I in 
fact stated that ‘‘its adoption made no difference to me.”’ 
The records of the meeting will show you that I did not 
offer the resolution as stated by you. Yours truly, 

Gus. C. Henning. 

220 Broadway, New York, Dec. 13, 1902. 


> 


Introducing Metric Nomenclature. 

Sir: In regard to renaming our present standards on 
the metric, it seems to have escaped the attention of the 
opponents of the international system of measurements 
that a very large number of our present standards are not 
an even number of divisions of any unit. For instance 
take your illustration on p. 501 of your recent issue. 
You say: “How then will you compel a plumber who 
wants a piece of 1%-in. pipe to ask for a piece of 44.45 
mm. pipe? The thing is simply. impossible.’ 

Now the 1%-in. pipe is not standard, but the actual 
inside diameters of the %-in., %-in. 1-in. and 2-in. 
standard sizes are in inches 0.364, 0.623, 1.048 and 
2.067, and in millimeters: 9.25, 15.8, 26.6 and 52.5. 

Supposing we should then call these sizes the 10 mm., 
15 mm., 25 mm., and 50 mm. sizes respectively. We 
would still retain all the advantages of our present 
standardization, and the plumber would get far closer to 
the size of pipe he asks for than under our present lack 
of system. 

In fact, does not the state of measurements of standard 
pipes to-day prove absolutely that we can change to the 
metric system without giving up our present gages and 
standards? 

Member of the American Society of Mechanical Engineers. 

Boston, Dec. 12, 1902. 
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Another Method ef Joining Two Curves with a Tangent. 

Sir: The solution of the problem for finding a common 
tangent to two curves, given by Mr. C. W. Baldridge in 
Engineering News, Nov. 6, may sometimes be difficult to 
apply in practice, when the intersection point “‘I’’ is inac- 
cessible, as with a line along a river bank. The trouble 
in making an intersection of tangents, if the angle is quite 
small, makes it desirable to have the intersection point 
some distance out from the proposed tangent line. Here 
is another solution: 


X _ Y 
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From a convenient point, A, on curve whose center is O, 
produce and measure line A B (marked a) tangent to curve 
at A. until it intersects curve whose center is C. 

At B measure angle ABT, and on diagram draw line 
OB, marked b, 


a 
tan AO B = ——-, (1) 
R 
determines angle A O B, 
a 
b= (2) 
sin AOB 
Draw line OC, marked c, 
ABC = 90° + ABT (measured). (3) 
ABO = 90° — AOB, (4) 
and 
OBC =ABC — ABO. (5) 
OBC=ABT +AOB. (6) 


In triangle O BC, having two sides and included angle 
known, solve for c and angle BOC, 

Draw proposed tangent X Y, and the parallel through C 
to M (marked m), 


OM = R — R'; (7) 
OM 

sin MCO = ——; (8) 
c 

MOC = 9° —MCQO (9) 


and 
XOA=MOC — AOB — BOC. (10) 
With this angle X O A the distance from A to X can be 
easily found by the curve formula. 


Tangent X Y may be produced from X, or the point Y 
may be determined thus: 


OCB = 180° — OBC — COB; ql) 
OCY = 90°+MCO; (12) 
BCY=OCY—OCB, (13) 


which is the angle sought, and the distance B Y can be 
found by usual curve formula. 
E. H. Beckler, M.Am.Soc.C.E. 

1838 Aldine Ave., Chicago, Ill., Nov. 12, 1902. 

Sir: I submit herewith another solution of the problem 
of connecting two curves with a common tangent, thinking 
it may be of interest to some of your readers. I do not 
claim the credit for the original solution of the problem, as 
I learned the method from Mr. F. C. Tucker, who was 
formerly locating engineer for the Burlington & Missouri 
River Railroad. 

Referring to the accompanying figure: In the field, as- 
sume P, any point on one curve, and P’, any point on the 
other curve. 


0 


With the transit measure the angles a and b that the 
tangents to the curves at the points P and P’ make with 
the line P P’. With the chain measure P P’. 

Assume O as the starting point of a traverse and 
assume direction of O P (due north or south is preferable). 
Figure the traverse of the lines OP, PP’, P’ 0’. From 
this traverse figure the closing course OO’, both for 
direction and distance. Having the courses of all the 
lines of the quadrilateral O P P’ O’ the angles are now 
known. 

Produce TO to A until TA equals T’O’, then OA 
equals R’ — R. 

Now solve the triangle OO’ A from the known sides 
O’O and OA, 

Then 

oc = 180° — (POO’ + O’ OA) 
and 
B = 90° — (P’0O’O + OO'A). 
To further illustrate, we will solve an example: 
Let 
= 673.7 : z = 10° curve; 


5° curve; 
= measured distance; 
a = 32° 10’ == one measured angle; 
b =17° 6’ =the other measured angle; 


°*., P PO = 32° 10 + 90° = 122° WW; 
PP’O’= 17° +90° = 107° @. 
Assume the course of O P due north. Then we have the 
following traverse: 


Dis- Total ——_, 

-Course.—, tance. N. s. E. Lat. Dep. 
OP North 573.7 573.7 .... 00 N.573.7 E. 0.0 
P NE 57° & 250.9 133.6 212.4 N.707.3 E. 212.4 


49° 16" E. 1146.3 . 748.0 868.6 8. 40.7 E.1081.0 
log. cos 57° 50’ = 9.726225 
log. 250.9 =< 2.399501 


2.125726 = N. 133.6 


log. sin 57° 50’ = = 9.927629 
log. 250.9 = 2.399501 


"2.327130 212.4 
log. cos 49° 16’ = 9.814607 
log. 1,146.3 = 3.059185 
113 

2.873905 = S. 748.0 
log. sin 49° 16’ = 9.879529 
log. 1,146.3 = a 


2.938827 = E 868.6 


log. 1,081.0 = 3.033826 

log. 40.7 = 1.600504 

log. tang. "7.424232 == N. 87° 51’ W. = bearing of O’ O. 
log. 1,081.0 = 3.083826 


log. sin 87° 51’ = 9.999694 
3.084132 . . . 1,081.7 = length of O’ ©, 


R’ — R = 1,146.3 — 573.7 = 57 


log. OA == 2.757851 
log. O' O == 3.034132 
log. sin A O’ == 9. “9.723719 = 31° 5s 


90° — 31° 58’ = 58° 02? = AOC’ 
*. 180° — (58° 02’ + 92° 09’ = 29° 49’ & 
back on first curve; 

90° — (31° 58’ + 38° 35’) = 19° 27’ B = 


ar 


amount 
on second curve. 
log. cos 31° 58’ — 9.928578 
log. 1,081.7 = 3.034132 
2.962710 . - 917 le 


quired tang. Or 


It does not matter which side of the tangent 
points P and P’ are taken. It is only necessary t 
whether the angle read with the transit is read 
from the tangent to the connecting line P P’. 

It would seem that this method has one advan: 
the method given by Mr. C. W. Baldridge, and +} 
is not necessary to run out an intersection which 
difficult in rough timbered country. 

The problem admits of a solution by the sam: 
when the curves are reversed to each other. 1: 
necessary to observe carefully in which dire 
angles are read so that the curve may be length 
shortened as the case may require. 

Very truly, B.C. Yat 
Asst. Engr. Homestake Mj 
Lead, S. Dak., Nov 13, 1902. 
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Notes and Queries. 
We published a letter in our issue of Nov. 27 


wi, reg 
the authorship of the treatise on Earth Roads, issued by 
Mr. A. J. Sager, of Climax, Mich. A corresponde: 
miliar with the circumstances of the case assures 1 

the copying from Professor Baker’s work without 

was done simply through ignorance of the custo 
practice in such matters, and not at all with any inten: 
to claim credit for work done by others. 


We have received an anonymous comiunicatio 
which, since it raises an apperently fair question, w: 
give space, although it is against the rules of journa 
Referring to a note on ‘“‘A Southern Water Power |) 
velopment,’ on p. 389 of our issue of Nov. 13, the writ 
of the kctter says: 


You mention a total development of 14,000 HP., of 
which 6,000 is to be utilized at once. In looking ove: 
Cischarge data of the river prepared by the U. S. Depart 
ment of the Interior, one finds a low-water discharge » 
some 7() ft. per sec. These observations were made by 
Mr. Max Hall, C. E., at Oakdale, some 20 miles below 
Atlanta; they cover many years and are no doubt very 
reliable. The question arises how 1s it possible with 7 
ft. per sec., and a head of 50 ft., to get 14,000 HP. 
even 6,000 HP.? Your reply may be the deficiency wi 
be made up by storage. What a mighty large storage pon d 
that will be! One hears of 20,000-HP. development o: 
the Susquehanna River and the theoretical deductio: 
arrived at in the same way! My idea in asking for t! 
ae is to ascertain how engineers arrive at th: 
results 


The foregoing inquiries would be more effective if ‘hi 
critic had not himself gone to the other extreme by citing 
low-water discharge only. Without more data as to th: 
variations in steam flow and their duration no one could ty 
sure of his ground in discussing such questions. 


MODERN CRANE PRACTICE IN A LOCOMOTIVE REPAIR 
SHOP. 


The accompanying engraving is reproduced from 
a photograph taken in the new Collingwood shop 
of the Lake Shore & Michigan Southern Ry., anid 
gives a good example of recent practice in the 
equipment of a railway repair shop with overhead 
cranes. 

It is but a few years ago since the first overhead 
crane with capacity sufficient to handle a com- 
plete locomotive was installed at the Baldwin Lo 
comotive Works; and in most railway repai! 
shops the old transfer table system in connection 
with laborious hand work with block and tack: 
is still used to place locomotives upon the tracks 
in the repair shop or remove them therefrom. 1!) 
advantages of the overhead crane system ar: s 
great, however, that it seems bound to come in! 
increasing use. It does not take up a large 4! 
of valuable ground space like the transfer ta 
system, nor does it require the roundhouse s! 
plan to be used as does the system where 
tracks radiate from a turntable. The time ani 
expense of hauling dead locomotives by fan! 
power is also entirely obviated. 

It is true that a considerable head room is !°- 
quired in the shop, and this makes the sys''™ 
difficult or impossible of application to shops «- 
ready constructed. With the shop designed 11d 
built for the system, however, the high head room 
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makes the shop very light and greatly facilitate 
the progress of work. The contrast between such 
a shop as,that illustrated and the old time loco- 
motive repair shop, where most work in the pits 
required the aid of a torch is too great to call for 
further comment. 

One objection often made to very heavy over- 
head bridge cranes is that they are ponderous 
tools to use for handling small parts. In the Col- 
lingweod shop this objection is met by providing 


builders, boiler makers and steam fitters to assist him 
with better apparatus, SO steam-pressure lbs. per sq. in. 
was considered good practice. It is true that higher pres- 
sures had been used on steamboats and locomotives, but 
the majority of stationary engines used in factories and 
mills were slow-speed engines, piped with ordinary mer- 
chant pipe and screwed fittings, put up by any one who 
could use pipe tools. 

About the year 18%) high-speed, compound, noncon- 
densing engines were installed in the central station of 
the Edison Electrical Illuminating Co., of Brooklyn. This 


CRANE EQUIPMENT IN THE COLLINGWOOD LOCOMOTIVE REPAIR SHOP OF THE LAKE 
SHORE & MICHIGAN SOUTHERN PR. R. 


an auxiliary bridge crane service running on 
tracks far enough below the main crane track 
to clear the hooks of the latter. The column con- 
struction provided to carry the crane tracks and 
also the brick wall above the doorways will be of 
interest to many readers; as will also the bracing 
between the columns to stiffen them against side 
strains due to starting or stopping the large crane 
with its full load. ; 

This large crane was built by the Niles-Bement- 
Pond Co., and is of 100 tons nominal capacity. It 
is shown in the photograph carrying an 80-ton 
consolidation locomotive. The crane is equipped 
with five motors. The two main hoisting motors 
are each of 45 HP. and can hoist the full load at 
10 ft. per minute. 

The bridge motors traverse the bridge up or 
down the shop, which is about 530 ft. long, at the 
rate of 150 ft. per minute with the full load, and 
200 ft. per minute with light load. The bridge, 
which has a span of 65 ft. 6 ins. is of the Niles 
standard box girder construction, and is fitted 
with eight truck wheels running in heavy steel 
truck frames which are securely riveted to the 
box girders. 

All gears on the crane are cut from the solid and 
run submerged in oil. Each trolley is equipped 
with the Niles automatic safety mechanical brake 
which controls the load at all times, and an elec- 
trical brake mounted on the armature shaft which 
is “on’’ when the current is thrown off. The mo- 
tors are wound for 220 volts direct current, and 
each has its own reversible controller and rheo- 
stat. 

HIGH-PRESSURE STEAM PIPING.* 
By William Andrews.+ 

Twenty-one years ago, when Edison, at Menlo Park, 

brought out his electric lamp and called upon the engine 


*From 2 paper read at the annual meeting of the Engine 
Builders Association of the United States. 
jMechanical Engineer, 26 Cortlandt St., New York city. 


was the first prominent installation of engines of this 
type, and the specifications called for a steam pressure of 
1% Ibs. The pipe specification called for flanged fittings 
and full-weight special pipe, all to stand a working pres- 
sure of 150 Ibs. There were no patterns for such fittings 
among the Eastern manufacturers, and, presumably, none 
among the Western foundries. At any rate the fittings 
were made to order from special patterns and they are 
carrying steam to-day at full pressure. In this station 
was introduced the ‘‘double system’’ of piping, which be- 
came a fad for a few years, but, like the American buf- 
falo, has almost become extinct. 

About this time copper pipe became popular for high- 
pressure work, probably on account of the ease with 
which it could be bent and formed into curves, which 
were just coming into fashion, but after a few years of 
use, having proved itself a very treacherous metal, it was 
discarded and now is very seldom used, except for ex- 
pansion bends in exhaust pipes. 

About 1892 wrought-steel piping made in the regular 
way became so reliable that it was used in making bends 
and steam mains, and at the present time it is so gener- 
ally used that if an engineer wishes wrought-iron pipe, 
especially in the larger sizes, he has to call for it in his 
specifications and then wait for it to be made. Pipes, 
fittings, valves, pumps, engines and all material used in 
a modern first-class fob are now required to stand a 
working pressure of 200 lbs. per sq. in. 

Up to the year 1900 the almost universal design for a 
piping system for power plants was to carry a pipe for 
each boiler into a large steam header, whose cross section 
was equal to the sum of all the areas of the feeding 
pipes. If the designing engineer wanted to be very grand 
he made it larger without knowing just why. From this 
header, pipes were carried to the various engines, of sizes 
called for by the engine builder. It was quite common to 
place steam separators in each line leading to an engine, 
but fashions change in steam piping, as well as in 
clothes, and with the advent of high-pressure and super- 
heated steam sizes of pipes have been very much reduced. 
In the four large power houses now built in New York 
city, with an ultimate capacity of from 60,000 to 100,000 
HP. each, the largest steam mains are not over 2/ ins. 
in diameter, and these are used more as equalizing pipes 
or storage reservoirs. Some of our best plants have 
pipes, which run from the header to the engine two sizes 


smaller than that called for by the engine builders. These 
pipes, before reaching. the engine, are carried into a 
wrought-iron or steel receiver, which acts also as a 
separator This receiver has a cubical capacity three 


times that of the high-pressure cylinder, and is placed as 
near as possible to the cylinder The pipe from the re 

ceiver to the cylinder is of the full size called for by the 
engine builder. The object of this arrangement i first 


to have a full supply of steam close to the throttle: 
second, to provide a cushion near the engine on which the 
blow caused by the cut-off in the steam chest may be 
spent, thereby preventing vibrations from being tran 
mitted through the piping system, and, third, to produce 
a steady and rapid flow of steam in one direction only, by 
having a small pipe leading into the receiver This 
steam flows rapidly enough to make good the loss caused 
during the first quarter of the stroke Plants fitted up in 
this way are successfully running where the drop in st 


steam 
pressure is not greater than 4 Ibs., although the engines 
are O00 ft. away from the boilers This is probably the 
most radical departure in high-presure work up to thé 
present time Allowance for contraction and expansion 
is provided for by long bends, by using a double swing 


(like a gas bracket), on which the fittings turn on the 
threads of the nipple, and by producing what may be 
alled initial tension This can hardly be described in 
words, but is a rule of thumb method by which the 
skilled steam fitter puts a strain on the pipes when cold, 
so that when the pressure is put on the expansion remove 
this tension and there remains no strain on the pipe, other 
than that due to internal pressure 

Expansion joints of the old slip style, or those made 
corrugated copper, have entirely disappeared from the 
modern first-class job 


of 


As to quality of material, in the earlier days of 


elec 
tric light and railroad plants, owing to the difficulty of 
keeping the screwed joints tight, some engineers tried 
flanged cast-iron pipe for steam mains, but it was heavy 
and clumsy and sometimes cracked on account of the un 


equal expansion. Then came copper, and this pipe, even 
when reinforced with steel wire wound around it, wa 
found ‘to be a treacherous metal. Flanged cast-steel pipe 


was tried, but the difficuity of obtaining this free fron? 


blew-holes barred it out At present the material used 
is: either wrought-steel or wrought-iron pipe, on which 
the flanges are either riveted, screwed or welded In 
England and on the Continent they weld a light flange to 


the end of the pipe and face it; it is pulled together when 
in use by a heavy steel or cast-iron flange, which had 
previously been slipped over the pipe, very much 
copper joints are made in marine piping 

In 1880 the New York Steam Co. installed about 


a 


six 
miles of steam mains under the streets of the city of New 
York for power and heating purposes All the joints in 
this pipe above 8 ins. in diameter were made by expanding 
the pipe into recesses in the flanges, and then beading the 
ends of the pipe over the edges of the flanges This was 
done by machinery, and was well done, and at the time 
was considered a great improvement over threading or 
riveting, but in five years every joint had to be taken out 
on account of leaks and threaded joints were substituted. 
These threaded joints lasted until 1895, when all the 
pipes were renewed with new mains having heavy 
wrought-steel flanges welded on the pipe. These welded 
flanges when turned true in the lathe make the most 
workmanlike and perfect steam joints in use at the 
present time, and their cost alone prevents their general 
use. 

Gate valves are almost exclusively used in high-pressure 
work, as globe valves, especially in the larger sizes, 
would be very clumsy, and they would also make a pocket 
in the pipe. If gate valves are used often enough to keep 
them in good order they will remain tight many years. 

Corrugated-copper gaskets placed inside the bolts and 
well pulled up will make a joint which will last as long 
as the fittings. The softer gaskets containing rubber, 
asbestos, or lead alloys need constant attention, and when 
superheat is used they are rapidly destroyed. When the 
owner's bank account is strong enough ground joints with- 
out any gaskets are used This makes a first-class job, 
but the price is all but prohibitive. 

One of the very necessary points of a first-class piping 
job, and one which is very often overlooked, is to have 
extra heavy fittings on the gage, lubricator and high- 
pressure drip connections. A break in one of these p!pes, 
while it may not shut the station down, would cause great 
inconvenience and would be a nuisance until it was fixed 

The method of handling and disposing of ‘the water of 
condensation has always been an open question Some 
engineers think that the cheapest way is to draw it off 
through traps and discharge it into a hot wel!, and from 
there pump it to the boilers with ‘other feed water. 
Others think that they can run the drips into the receiver 
of a pump and force it back while very hot—pump-makers 
favor this method. Gravity-return traps of the Albany, 
Pratt, Keiley and Bundy type have been used occasionally, 
and when well put up and taken care of they work well 
The Holly gravity-return system is the latest, most scien- 
tific and best method of disposing of high-pressure drips. 
Its first cost sometimes deters an engineer from i:stajl- 
ing it, but when he finds that he can charge off the cost 
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as anu insurance policy on the life of the engine, on arc- 
count of freedom from water in the cylinder, a beatific 
smile illumes his countenance and he orders it at once 
Vibrations which often accompany the installation of 
high-speed engines in our modern buildings are many 
times laid to the bad foundations or the unbalanced con- 
dition of the engine. In almost all cases it is not true; 
the vibrations come from the bad piping and can be, and 
in many cases have been, removed without touching the 
engine or foundations. 
A WRECKED WOODEN WATER TANK AND A NEW 
STEEL STAND-PIPE AT MADISON, NEB. 
By Arnold C. Koenig,* Assoc. M. Am. Soc. C. E. 


The following account of the failure of an ele- 
vated water tank at Madison, Neb., and details 
of construction of a new stand-pipe, begun before 
the tank failed, may be of interest to the readers 
of Engineering News: 

THE TANK FAILURE. 
The tank in question was located on the side of 


a hill, at an elevation of approximately 100 ft. 
of 
180 
¢ 


Di . 
| 
al 
4 
u 


Old Tank Foundations. 


New Standpipe Foundation. 
Fig. 1. Sketch Plan and Elevation of Elevated Water 
Tank that Failed at Madison, Neb. 


above the business portion of the city. The top 
of the hill would have afforded an additional ele- 
vation of 25 or 30 ft., but is occupied by an old 
cemetery, which is the property of non-residents, 
and to avoid the delays incident to the complica- 
tions in the title to the property, the new stand- 
pipe was located immediately south of the old 
tank, instead of at the top of the hill. 

The tank was 18 x 20 ft., built of 3-in. cypress 
staves, steel hoops \-in. thick, and varying in 


*New York Life Building, Omaha, Neb. 


widths from 3 ins. at the top to 5% ins. at the 
bottom of the tank, and tightened by means of 
bolts passing through cast-iron lugs, riveted to the 
ends of the hoops. 

The tower consisted of four trestle bents, framed 
of 12 x 12-in. oak timbers, for sills, posts and 
caps, and joists or stringers of 3 x 14-in. white 
pine; total height about 12 ft. 

The foundations consisted of stone laid in lime 
mortar, in the form of a wall under each sill, but 
the stone was of a very poor quality of rotten, 
stratified limestone, so brittle that while the con- 
struction of the concrete foundation for the new 
stand-pipe was in progress, the writer easily 
kicked out chunks as large as paving blocks, from 
apparently solid stones in the projecting portions 
of the foundations. 

About six years ago, the condition of the tower 
was considered dangerous and bent “D” in the ac- 
companying sketch (Fig. 1) was renewed. 

On July 25, 1902, at about 10 a. m., the tank 
suddenly failed. It was nearly full of water at 
the time, and there was only a slight breeze stir- 
ring. 

The description given by eye-witnesses is that 
their attention was attracted by the noise of 
breaking lumber, and as they looked up the tank 
appeared to sink, and then water gushed down- 
ward between bents “C” and “D.” In summing 
up the various descriptions and examining the 
wreckage, it appears that, as the sills merely 
rested on a bed of mortar on the foundations, the 
rush of water pushed bent “D” outward so that it 
fell to the ground, the ends of the 3 x 14-In. joists 
projecting beyond bent “C” broke off, and then a 
reaction (which some one else may be able to ex- 
plain) threw the tank over westward, as indicated 
by the arrow, leaving the 10-in. inlet pipe and bents 
“A.” “B” and “C” apparently undisturbed. There 
was a joint in the inlet pipe about 5 ft. below the 
bottom of the tank, and the short piece of pipe ex- 
tending from this into the tank leans slightly 
westward. 

The crash of the fallen tank was distinctly 
heard all over the city, and every one seemed to 
know instantly what had happened, because the 
structure was long considered unsafe, and for sev- 
eral years has been leaning toward the east 
(down-hill) to such an extent that it was notice- 
able on the platform around the tank, even on the 
side-hill, where ordinarily a level platform would 
appear to incline in the opposite direction. 

The peculiarity of the accident is that while the 
structure was known to lean eastward (toward 
the down-hill side) the east bent “D” of the sup- 
porting tower was the only portion of the tower 
that fell, and the tank itself was thrown west- 
ward (toward the up-hill side) entirely clear of the 
tower. 

THE NEW STEEL STAND-PIPE. 

The new steel stand-pipe, for which the writer 
was engineer, was designed last winter, and the 
contract was awarded to the American Bridge Co., 
under promise of completion by July 1, but owing 
to delayed mill deliveries, the shop-work was de- 
layed and erection was not begun until Sept. 5. 
The structure was inspected and tested on Oct. 28. 
It is 20 ft. in diameter and 45 ft. high, with 
a conical steel roof and a Portland cement con- 
crete foundation. 

Figs. 2 and 8 show the details of the stand-pipe 
and its roof. The imported Portland cement con- 
crete for the foundations (see cross-sections) con- 
sists of 1 part cement, 214 parts screened sand, 2 
parts gravel or stone screenings, and 4 parts sub- 
stantial broken stone or granite, all by measure. 
For the domestic cement concrete the correspond- 
ing parts were 1:3:2:5 (broken stone). 

The specifications for the steel work were prac- 
tically the same as those given in Prof. Wm. D. 
Pence’s “Stand-Pipe Accidents and Failures.” 
The mill and shop inspection of the steel was 
made by the Osborn Engineering Co., of Cleve- 
land, O. 

Painting at the shop, as specified called for 
“one coat of Sherwin-Williams carbon primer, or 
a similar paint of equal quality,” applied with 
brushes or by dipping. The completed steel work 
was painted with dry red lead and raw linseed 


oll. To each gallon of ofl there were added, for 


the first coat, 20 Ibs. of lead and one pint of 
Japan, and for the second coat, 35 Ibs. of lead and 


2 Ibs. or more of lamp-black, as required f.: 
shade wished. 

The contract price for the stand-pipe and f 
dations was $2,828. The concrete foundation , 
was sublet for $625 to Reimers & Fried, of 1. 
coln, Neb. 

ANNUAL MEETING OF THE AMERICAN INSTITUTE 

ARCHITECTS. 


The 36th: annual convention of the Ame: 
Institute of Architects was held at Washing 
D. C., Dec. 11 to 18, 1902. The attendanc: 
large, and embraced a large proportion of 
leadng architects of the country in the sec: 
East of the Missouri river. The reports of 
directors, secretary and treasurer, and of cha): 
of the Institute showed that it is in a flourish:: 
condition. 

It was announced at the meeting that the | 
stitute had purchased the historic Octagon Hou 
located in the city of Washington, as its head 
quarters, for the sum of $30,000. This buildins 
is one of the points of interest in the city, havine 
been erected in the latter part of the eighteenth 
century. It is in an excellent condition of prese: 
vaiion, and has been fittted up in a manner whi:! 
makes it an ideal headquarters for the Institut: 
$15,000 of the purchase money was subscribe) 
by the members at the recent convention, ot 
which $9,000 was actually paid. A special com 
mittee in charge of the raising of the entir 
amount is composed of Daniel H. Burnham, Chic- 
ago; George B. Pcst, New York; Charles FM: 
Kim, New York; Frank Miles Day, Philadelphia 
and Cass Gilbert, New York. It was understood 
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Fig. 3. Details of Roof of Stand-Pipe, Madison, 
Neb. 

also, that an effort will be made to create a con- 

tingent fund of considerable proportions to be 

placed at the disposal of the Institute. 

The following named gentlemen were elected to 
Fellowship in the Institute: William Rutherford 
Meade, New York; Ralph Adams Cram, Boston; 
George L. Heins, New York; John Lawrence Mau- 
ran, St. Louis; Elmer Grey, Milwaukee. Mr. 
Andrew Carnegie was elected an honorary mem- 
ber. 

Mr. James K. Taylor, of Washington, Chairman 
of the Committee on the Metric System, reported 
that inasmuch as the question of the adoption of 
the metric system in this country was before Con- 
gress for consideration and action, the Committee 
had done nothing, except that it appeared before 
the Committee of Congress, and had concluded to 
await the action of Congress. 

Mr. Frank Miles Day, of Philadelphia, Chairman 
of the Committee on Municipal Improvement, re- 
ported that the efforts of the Committee during 
the past year consisted in co-operation with the 
American Park and Out-Door Association, and 
that a paper on the relation of the American In- 
stitute of Architects to municipal affairs in gen- 
eral, drawing particular attention to the part 
that the Institute had played in the appointment 
of the Washington Improvement Committee, and 
the admirable work of that commission, had 
been read before that Association by Mr. Herber' 
Kelsey, on behalf of the Institute. 

Mr. W. B. De las Casas, of Boston, read a pap*: 
on the Metropolitan Park System of Boston, in 
which he described the growth, of this great par’ 
system, and gave especial prominence to the wor! 
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in connection with its development which was 
done by the late Charles Eliot, the landscape ar- 
chitect. It is a fact which seems hardly realizable 
at thepresentday that the parksystems of. Ameri- 
ean cities have nearly all been created since the 
Civil War. Prior to 1860, Fairmount Park in 
philadelphia, Central Park in New York and 
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FIG. 2. DETAILS OF STAND-PIPE AT MADISON, NEB. 


Druid Hill Park in Baltimore were the only great 
public parks in the United States. Prior to 1870 
Boston’s parks consisted only of its ancient Com- 
mon and the adjacent Public Garden of about 23 
acres. At the present time the great series of 
parks and pleasure grounds serving Boston and 
38 other municipalities adjacent to it, comprise 
nearly 10,000 acres, and have cost upwards of 
$25,000,000. 

A paper of much interest to engineers was read 
by Capt. J. S. Sewell, Corps of Engineers, U. 5S. 
A., upon the relation of architects and engineers 
in the construction of Government Buildings. The 
paper is printed, nearly in full, elsewhere in this 
issue. 

The following officers were elected for the en- 
suing year: President, Charles F. McKim, New 
York; First Vice-President, Frank Miles Day, 
Philadelphia; Second Vice-President, Alfred Stone, 
Providence; Secretary and Treasurer, Glenn 
Brown, Washington; Board of Directors (three- 
year term), Robert S. Peabody, Boston; William 
B. Mundie, Chicago; Isaac C. Ditmars, New York. 

The annual meeting of 1903 will be held at 
Cleveland, O. 


ADDRESS OF THE PRESIDENT OF THE INSTITUTION OF 
CIVIL ENGINEERS, 


The recent Presidential address of Mr. John 
Clarke Hawkshaw, before the institution of Civil 
Engineers, contains some interesting remarks 
upon the modern use and abuse of timber in tem- 
porary and permanent works of construction. He 
first objects to the term “old-world materials,” as 
applied to wood and stone, in the Presidential ad- 
dress of Sir Frederick Bramwell, in 1884; and 
Says that in that year timber might have been 
classed with equal truth as new-world material. 
In America particularly, at that date, timber was 
being used with a lavish hand in all sorts of en- 
gineering work; in wooden bridges and high tres- 
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tles, in culverts, flumes, crib-piers and break- 
waters, dry-docks, etc.; and it is still extensively 
employed everywhere where it can be secured. Mr. 
Hawkshaw, in dealing with Great Britain, in this 
connection says that for mining props alone, in 
1901, 1,879,810 “loads” of timber were consumed; 
the railways of the United Kingdom contain about 
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90,000,000 ties, valued at about $90,000,000, and 
the annual renewals require 3,750,000. One of the 
large items of timcer consumption, to which little 
attention is paid as a rule, is the use of wood in 
temporary work, as false works, supports, scaf- 
folding, etc. The amount of this is rarely re- 
corded; but in connection with the building of the 
Alexander Dock, at Hull, Mr. Hawkshaw found 
that while 482,000 cu. ft. of wood went into the 
permanent work, the temporary work consumed 
1,500,000 cu. ft., or more than three times the 
amount. 

The speaker said that while—for 30 years, the 
statement had been made that iron or steel ties 
were to replace those of wood, the use of the for- 
mer was still very limited, even in countries like 
Germany and France that have to import the 
wood. The use of creosote prolongs the life of the 
wooden ties; and in England the average life of 
the wooden tie is about 24 years; or if applied to 
the mileage only, 22 years. The latter is very 
near the life usually credited to the steel rails. As 
an example of the value of preservatives refer- 
ence was made to the use of beech ties in France. 
Untreated, these ties would only last from 2% to 
3 years, while when treated the life even exceeded 
that of oak ties. As to cost of maintenance, care- 
ful experiments made abioad show that this cost 
is less for metal than for wooden ties; but on th 
other hand wooden ties give a better and more 
elastic roadbed, with consequent increased com- 
foct in travel and less destruction to rolling stock, 
and easier change and repairs at junctions and 
sidings. 

Turning to the United States, Mr. Hawkshaw 
says that in our railways not less than 730,000,000 
ties are laid, and the extensions and renewals in 
1902 required about 110,000,000 ties. In addition 
to this consumption of wood, he estimates that 
from 80,000,000 to 90,000,000 cu. ft. of sawed tim- 
ber are annually required for railway purposes in 


the United States. And to take ine wooden ties 
now laid in the railways of the world, we reach 
a total of about 1,495,000,000, which Mr. Hawk- 
shaw estimates as being -worth $900,000,000., 

As it is evident that much timber is still being 
consrmed in the engineering work of the world, 
it is only prudent to enquire whether the future 
supply is likely to equal the demand upon it. Eu- 
rope cannot supply its own demand, India re- 
quires its own Deodov forests and Siberia is as 
yet unworked and too far away; and Mr. Hawk- 
shaw concludes that the only available source of 
timber supply for England is Canada. The vast 
tropical forests are of little if any help. The dif 
ficulties of transportation, the tangled under- 
growth, the weight of the wood, and the scattered 
nature of the growth of really good trees make 
marketing commercially impossible Canada is 
still credited with nearly SUO000,000 acres of for 
est; but all this is not timber-producing; and upon 
this the United States is making increased de- 
mands for wood-pulp, ete.; and with its enormous 
resources in water power, Canada will soon be a 
large consumer of its own timber products. The 
application of science to the growing of timber 
and to the care of forests may—and does arrest 
some of the present waste in growing timber, and 
the world at large is beginning to realize this fact. 
Mr. Hawkshaw thinks that it is time for English- 
men to realize what dear timber means, as di- 
rectly and indirectly affecting engineering work; 
and his caution applies to other countries as well. 


A NEW RAILWAY BLOCK SIGNAL SYSTEM. 


The well-known Park Ave. tunnel, through 
which the New York Central & Hudson River 
R. R. enters the city of New York, has just been 
fitted with a new system of block signals, in ad- 
dition to those under which it has been operated 
hitherto. The new signals, an application of what 
is known as the Miller system, differ radically 
from all other railroad signals. They are auto- 
matic, and depend upon an electric track-circuit, 
and to this extent they are similar to other auto- 
matic signals; the radical novelty of the Miller 
system lies in the fact that the signals are given 
directly in the engine cab. Two small electric 
lamps, one colored red, the other white, are 
mounted in the cab within easy view of the engi- 
neer; when the train enters a block, one of 
these two lamps lights up and remains so until 
the beginning of the next block is reached. If 
the track is clear for two blocks ahead, that is, 
if there is no train or part of a train in either 
of the two blocks ahead, 
then the white lamp 
lights up when the train 
reaches a block point; 
if either of the two 
blocks is occupied, the 
red lamp lights up 
There are no fixed sig- 
nals, such sema- 
phones, and the engine 
runner is guided entire- 
ly by the indications of 
the two little lamps in 
his cab. 

The system possesses 
| primarily the attractive 
quality of simplicity; ir 

has also been found to 
| be of great flexibility of 
| adaptation. Previous to 
being installed in the 
| 


Park Ave. tunnel, it was 
put in on the Chicago, 
& Eastern Illinois R. R., 


Fig. 4. Signal-Lamp on a stretch of about 3.5 
Bracket for Mount- miles, and it is there 
ing in Engine Cab, used as a complete and 
Miller Signal Sys- independent block sys- 
tem. tem. The system as 

there applied is, how- 

ever. of a special and 
more complicated form than the original iype 
of the Miller signal system, due to certain par- 
ticular requirements in the case. Again, the Park 
Ave. tunnel, where, as above mentioned, it has 
just been put in, was already fitted with the most 
complex system of signals known, an electrically 
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controlled manual system, and the new signals 
have been added to this installation without in 
any manner affecting its working 

The following description of the Miller block 
signals, as exemplified in several different appli- 
cations, offers material for detail study of the sys- 
tem on the part of those interested in railway 
matters. It would seem worth such study if on 
no better grounds than the novelty of the idea and 


Engine 
Equipmert 


lengths in extent is insulated from the rest of 
the track by insulating rail joints. The two rails 
in each block are utilized to form a track circuit 
for detecting the presence of a train in the block; 
a battery is placed across them, and when a train 
or car is in the block this battery is short-cir- 
cuited through the wheels and axles. 

The track equipment for the Miller signal com- 
prises a relay instrument at each block station, 
provided with a battery, and a line wire connect- 
ing the different block stations. The function of 
the relay instrument is to connect the battery to 
the rail in such a manner as to give the proper 
signal to the engine. when the latter crosses the 
insulating joint at the rear end of the intermediate 
track section. 
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FIG. 1. GENERAL ARRANGEMENT OF INSTRUMENTS AND CIRCUITS FOR MILLER BLOCK- 
SIGNAL SYSTEM. Miller Signal Co., Chicago, Ill. 


the ingenuity of the mechanism devised to carry 
it into practice. Our description is necessarily 
quite general, and only sufficient to indicate the 
working of the parts; the drawings presented are 
complete, however, and will enable the signaling 
mechanism to be followed out in detail. We illus- 
trate and explain first the simplest form of the 
System, its original and type form, and then show 
the special modifications used on the Chicago & 
Eastern Illinois R. R., and in the Park Ave. tun- 
nel, which were complicated by a number of con- 
ditions not provided for in the general form. 

As already stated, the Miller signal system em- 
ploys as indicators two lamps, one red, the other 
white, both being mounted in the cab of the en- 
gine. Fig. 4 is a view of a lamp-bracket as made 
for this purpose. The red and the white lamps are 
earried from a central base-piece, and are sur- 
rounded by protecting glass cylinders; spring sup- 
ports are provided for the ends of the bulbs. 
Only one of these lamps can be lighted = at 
any one time; the current for their operation is 
supplied bya battery,or other source of electricity, 
on the engine, and is switched on to one or the 
other lamp by an electromagnet reversing switch 


GENERAL TYPE FORM OF MILLER SIGNAL 
SYSTEM. 

The arrangement of the apparatus is shown in 
detail in Fig. 1, two consecutive block stations, A 
and B, being shown. The instruments at A and B 
are precisely similar. A magnet (d) has its coil con- 
nected across the rails atthe rear end of the block, 
and when that block is clear the current from 
the track circuit energizes the magnet. The mag- 
net has two armature contacts: one of these (f) 
communicates with the preceding block station 
through line wire and rail, by way of (m), (h) 
and (n); the other contact, (e), communicates 
with the succeeding block station, by way of line 
wire and rail, through the coils of a second mag- 
net (g). This latter has an armature (h) which 
acts as a reversing switch for battery (j), and 
connects this battery with the points (n) and (m) 
of the rail, on opposite sides of an insulated joint. 
When armature (h) is attracted, as it is repre- 
sented in Fig. 1, then the current from (j) tends 
to flow in the rail from point (m) to point “(n); 
when (h) is dropped, the current tends to flow 
from point (n) to point (m). 

The operation of the relay instrument and its 


(g), and back through rail A-B. Armat), 
is then attracted, and an electric pressur 

up from point (m) to point (n). When eit! 

or B-C is occupied, then the circuit throy 
coils of (g) is broken, at (e) or at (f’), respe 

and armature (h) drops, so that battery (j 
to send its current from (n) to (m) throu: 
rail. This pressure between (n) and (; 
utilized by the locomotive equipment to 

signal in the engine cab when the engine .« 
the joint between (n) and (m). 

The engine equipment may have several dif 
forms, one of which is shown above the tra 
Fig. 1. One axle each of engine and tender, (k 
(1), are insulated from each other, and ar: 
nected through the coils of two magnets, ())) 
(q). The armature which plays between th: 
of these magnets is adapted to make conta 
(s) or at (t), completing the circuit of a ba 
(u) through the white lamp or the red lam) 
spectively. When the engine crosses the insu 
ing joint above referred to, the pressure bet\ 
(n) and (m) causes a current to flow through 
coils of magnets (p) and (q), and the directio: 
the current determines whether the armatur: 
attracted up or down, to light the white or | 
red lamp. When the current flows from (k) 
(1), then the armature is attracted downwa 
lighting the red lamp, and indicating that eit) 
block A-B or block B-C is occupied. When }, 
blocks are clear the battery (j) sends current f: 
(m) to (n) or by way of axle (1) to (k), so th 
the armature is attracted upward and the whit. 
lamp lights up. 

It will be noticed that a small battery (r) is a: 
ranged on the engine for a local circuit throug! 
the ‘coil of magnet (q), in such a way that n: 
polarized armature is required, while at the sam. 
time the battery (r) acts to hold the armature in 
place, either up or down, while passing through 
the block. When an insulated joint is reached 
the circuit of (r) through magnet (p), by way o! 
the rail back to (1), is broken, and magnet (4) 
being still energized, the armature drops. ani! 
lights the red lamp. Thus the engine always get: 
a red signal the moment it passes an insulating 
joint, unless at the same moment the “Clear” im- 
pulse from the track relay operates to keep the 
white lamp alight. In order to avoid this action 
while crossing the insulating rail joint at th 
rear end of block A-B, this joint in the two 
rails is staggered longitudinally a distance of half 
a rail-length, or at least a distance greater than 
the interval between axles (k) and (1). [As shown 
in Fig. 1, the stagger is less than this, the engine 
equipment being shown to exaggerated scale, for 
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FIG. 2. “WIRELESS” TYPE OF MILLER SIGNAL SYSTEM AS INSTALLED ON THE C. & E. I. RY. 


actuated from the track circuit. The lamps, bat- 
tery and reversing switch constitute the entire 
tra‘n-carried portion of the signal equipment. The 
remainder of the apparatus is fixed, and may be 
called the track equipment. It is presupposed 
that the track is divided into blocks of con- 
venient length (1% mile to 1 mile),and that at each 
block point a portion of the track a few rail 


electric circuits may now be readily followed out. 
When the track A-B is clear, then magnet (d) is 
energized by track battery (c) and attracts its 
armature. Similarly, when block B-C is clear, 
magnet (d’) at B atfracts its armature. We have 
then an electric circuit as shown, from battery 
(j’) at B, through (h’) and wire (m’), through 
lever (f’) back to instrument A, energizing magnet 


the sake of clearness; properly, axles (k) and (!) 
should be shown a less distance apart than th: 
stagger of the insulating rail joints. ] 
MILLER SIGNALS AS USED ON THE C. «& 
E. I. RY. 

For the Chicago & Eastern Illinois Ry. signa! 
installation, a form of the Miller system was use! 
which is characterized by*the absence of an) 
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-jres connecting the different block points; that 
the entire signaling information, as to the con- 
sion of two blocks ahead, goes through the track 
-euit alone. What this means in still further 
mplifying the signal apparatus may be realized _ 

m the statement that the entire permanent 
r track-carried equipment now consists of a sin- 

relay instrument, with a battery of several 
is, at each block station, connected to the track 
It is clear that the track circuit now has 

tree functions to perform: it must detect the 

-esence of a train in the block, and it must re- 
ort the following block either clear or occupied. 

was therefore necessary to use a reversible 
‘rack current, in connection with a “polarized” 
construction of relay instrument. An ingenious 
‘orm of relay was devised for this purpose, which 
though utilizing the polarized armature principle 

.vyoids permanent magnets with their defects. 

A condition often encountered in signal work 
« that the blocks, as laid out, are longer than is 
iesirable for a single unreinforced track circuit. 
In such eases the block is cut in the middle by an 
insulating joint in each rail and a “repeater” is 
eonneected across, whose battery repeats in the 
second section the impulses arriving over the first. 
Where such repeaters had to be used on the pres- 
ent signal installation, the reversible character 
of the track circuit made it necessary to employ 
“polarized” repeaters, of a construction similar 
to the main relays. It may be mentioned that the 
section of line of the Chicago & Eastern Illinois 
Ry., on which the Miller signals were put in is not 
yet in regular traffic operation, so that although 
the signals are complete they have as yet not re- 
ceived the test of continuous operation under 
regular traffic conditions. 

The system as installed is represented in dia- 
gram in Fig. 2, which shows one block station A 
and the repeater R intermediate between block 
points A and B. The engine-carried mechanism 
is not shown, being precisely similar to that in 
Fig. 1. The track arrangement of Fig. 2 is the 
same as Fig. 1, having a short piece of track at 
each block point separated by insulating rail joints 
from the track of the adjacent blocks themselves. 
An insulating joint is also placed in the middle of 
the length of each block, and the repeater R is 
connected across this joint. For a reason given 
previously, this joint is not opposite in the two 
rails of the track, but is staggered some distance, 
say half a rail-length. 

Instead of explaining in detail the circuits and 
mechanism shown in Fig. 2, our description will 
confine itself to explaining the functions of the 
apparatus, leaving the reader to follow out the 
circuits. In order to make clear the “‘polarized’”’ 
construction adopted in this case, the mechanism 
of the repeater will be described somewhat in 
detail. 

It must be borne in mind that each block must 
carry a track current, in order to detect the pres- 
ence of a train in that block. But this track cur- 
rent must also carry the information that the fol- 
lowing block is either “‘Clear’’ or ‘‘Occupied.” To 
do this, it is made reversible in direction; e. g., 
the track current in block A-B circulates, say, 
clockwise, when block B-C is clear, but anti- 
clockwise when B-C is occupied. The track cur- 
rent in A-B is supplied by a battery at B, and the 
relay instrument at B governs the connection of 
this battery to the rails of A-B; when B-C is 
clear, relay B connects the positive pole of the 
battery to the near rail and the negative pole to 
the far rail of block A-B, while when B-C is oc- 
cupied it connects the positive pole to the far 
rail. 

The functions of the repeater R must then be 
the following: when the current in track section 
R-B is clockwise, it must connect a repeater bat- 
tery to section A-R, so that the latter track cur- 
rent circulates clockwise; similarly for anti-clock- 
wise track current. When section R-B is occu- 
pied,so that itstrack current is short-circuited, then 
no current must be sent into A-R. How this is 
done may be seen by studying the construction of 
the repeater, as follows: Track current R-B is led 
through the coils (a) and (b) on the two legs of a 
horseshoe magnet; this magnet has an armature 
which closes four contacts when attracted. One 
of these contacts, (e), shunts a part of the track 
current through a third coil, (c), on the yoke of 


the same magnet. This coil is in opposition to 
coils (a) and (b), so that consequent poles are pro- 
duced at the rear end of the horseshoe magnet, 
proper pole-pieces being provided. Opposite these 
poles is another horseshoe magnet, which is piv- 
oted on a horizontal axis (this magnet is neces- 
sarily shown in perspective in our diagram). The 
coil (i) of this magnet receives current from bat- 
tery (k) by way of contact (d) of the main arma- 
ture. Now, as this connection is always made in 
the same direction, the poles of magnet (i) will al- 
ways have the same sign; on the other hand, the 
consequent poles of magnet (a bc) may be of op- 
posite sign depending upon the direction of the 
track current in R-B. Therefore, when this track 
current is in one direction, say, when the near rail 
is positive, then the two magnets have opposite 
polarites and magnet (i) is attracted. In this 
position it connects a track battery (h) to the 
rails of A-R, so that the positive pole of (h) is 
on the near rail of A-R. Contrarily, when the 
current in R-B is in the opposite direction, then 
magnet (i) is repelled, and by means of reversing 
contact points it then connects the positive pole 
of (h) to the far rail of A-R. Thus it will be 
seen that the repeater R always sends a current 
into rails A-R that has the same direction as the 
current arriving over R-B. 

When track section R-B is occupied by a train, 


This is done by the reversing key (u), controlling 
the connections of battery (r). The current to en- 
ergize magnet (u) is also supplied by battery (p) 
and the circuit passes through one of the four con- 
tacts of the armature of the main relay magnet, 
and also through a contact of key (w). The latter 
is a detector magnet for the short insulated track 
section; it is energized by a small battery (s). 
If the latter section is occupied by a single car 
or by a handecar, not projecting over upon the 
main block sections, then key (w) prevents a 
“Clear” signal being given at the preceding block 
station. This arrangement virtually adds the short 
track section at A to the main block A-B, 
MILLER SIGNALS IN THE PARK AVE. TUN- 
NEL OF THE N. Y. C. & H. R. R. R 

The complicating conditions met in installing 
the Miller signals in the Park Ave. tunnel have 
already been referred to. Fig. 3 shows a diagram 
of the completed signal work; the mechanism and 
circuits shown below the line of the track repre- 
sent the ‘“existing’’ work, the new work being 
shown above the track. The engine equipment is 
again omitted, being identical with that shown in 
Fig. 1. The great complication of the combined 
set of signal circuits and relays is’ readily in- 
ferred from Fig. 3. However, the new portion is 
not as complicated as may at first be thought, 
since it consists of one relay instrument, con- 
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FIG. 3. MILLER SIGNAL SYSTEM IN CONJUNCTION WITH CONTROLLED MANUAL SIGNAL 
MECHANISM; PARK AVE. TUNNEL OF THEN. Y. C. & H.R. R. R. 


then no current from R-B reaches the repeater. 
The magnet (a b c) then does not attract its ar- 
mature, and battery (h) is cut out of circuit, by 
contact points (f) and (g); no current is then sent 
into track section A-R. 

The main relay instrument, as at A, is con- 
structed on the same general lines as the re- 
peater, and its operation may be indicated in a 
few words. The track current arriving over track 
section A-R energizes a horseshoe magnet with 
three windings, and a small local battery (q) en- 
ergizes the pivoted electromagnet which forms a 
polarized armature. This latter carries reversing 
contact points which serve to connect the signal 
battery (p) to points (n) and (m) of the track 
rail. When the current arriving over A-R is in 
one direction, the polarized armature is attracted, 
and it connects the positive pole of battery (p) to 
point (m) of the track. In this condition, when 
the engine crosses the insulating joint between 
(n) and (m), it receives a “Clear” signal, i. e., its 
white lamp lights up. On the contrary, when the 
current from A-R is in the opposite direction, or 
when no current arrives over A-R, then the polar- 
ized armature is repelled or it drops, respectively, 
and the reversing contacts connect battery (p) to 
the track so as to give the red signal. 

The instrument A must also supply track cur- 
rent to the preceding block, in the proper direc- 
tion corresponding to the condition of block A-B. 


taining two electromagnets, at the home signal 
station, and one relay, of three magnets, at the 
distant signal; the different stations are connect- 
ed by line wires. 

To enable the new signal equipment to be un- 
derstood, a short reference to the previously ex- 
isting equipment is necessary. On account of its 
complexity only the more essential portions of 
this are indicated in our drawing. It constitutes 
a “controlled manual” system, i. e., one in which 
the signals are set by hand, but on information 
given by an automatic track-circuit system, the 
setting of the signals being further under control 
of automatic locking circuits connecting the sig- 
nal levers with the indicating instruments. 

In Fig. 3 portions of two block lengths are 
shown by the length of track E-E’. The location 
of distant and home signal is indicated by D and 
H. One block begins at the home signal point H, 
extending thence to the right; the preceding block, 
to the left, extends from the preceding home sta- 
tion to point E’. The distance H-E’ is thus part 
of two blocks which overlap, and this distance 
is, in fact, called the “overlap;” its length is about 
SOO ft. on the average. 

The old equipment includes four relay magnets, 
for each. Beginning at the left, magnet (a) is a 
detector for track section E D, and if this is clear 
the magnet connects a battery into section D H. 
Magnet (b) is then a detector for the section of 
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track from E to H. Magnet (d) acts similarly for 
section H-E’. When (b) and (d) both indicate 
“Clear,” i. e., attract their armatures, then by cir- 
cuits through their armature contacts they cause 
a movable drop in the Coleman Cabinet (a complex 
indicating instrument not shown in detail in our 
drawing) to show “block free,’ which tells the 
operator that the entire block preceding his sta- 
tion is clear. By way of line wires (1) this indica- 
tion is shown at the preceding station by actu- 
ating the “free (f); but the current 
first passes through armature of magnet (d) at 
that station, and thus the free indicator is made 
to depend on the entire block from one home sta- 
tion to the next, plus the overlap H-E’. 

There are several other instruments in each sig- 
nal station besides those shown in our drawing, 
but further reference to this installation of con- 
«rolled manual! signal system is unnecessary in the 
present article. It is desired merely to point out 
how the Miller signals were superimposed on this 
existing equipment without interfering with its 
independent working. 

The old track relay magnets (shown below the 
track) were utilized for the track indications by 
adding extra armature contacts where necessary. 
The impulses for the ‘Miller’ engine cab indica- 
tions are given at the distant and the home signal 
points. The same pair of lamps (red and white) 
is used at both signaling points, the two signals 
being considered merely as two repetitions of the 
same signal. 

The signaling relays, or reversing keys, corre- 
sponding to magnets (g) of Fig. 1, are here 
marked (g d) and (g h), at distant and home sta- 
tions, respectively. They are actuated by current 
from two line wires (k’) leading from the follow- 
ing station, depending upon the condition of 
the entire block lying between those two stations, 
plus the overlap. Correspondingly, the indications 
from the track relays (a), (b), (c) and (d), are 
sent back over the line wires (k) to the preceding 
station, and actuate the signaling magnets there. 

The points at which the signaling batteries are 
connected to the track rail are marked (m) and 
(n), just as in Fig. 1. In the Park Ave. installa- 
tion it was considered especially important to 
have a check on the proper connection of the siz- 
nal batteries to the track, i. e., to know when 
these batteries are out of order or otherwise not 
in action. This check is obtained by making the 
proper connection of these batteries a condition 
precedent to sending a “Clear” signal to the pre- 
ceding station. The proof magnets marked (p) 
operate to this effect; their windings connect with 
taps taken off the track rails directly adjacent to 
points (m) and (n), so that the proof magnets are 
energized only when (g d) or (g h), respectively, 
connect their signal batteries to the track, and 
when these batteries are in proper active condi- 
tion. The armatures of the proof magnets are 
directly in the main line wire circuit leading back 
to the preceding station, and they “‘make”’ or close 
this circuit only when the signaling batteries 
“prove” in order. Thus, if either of the two sig- 
naling batteries or its connection to the track is 
out of order, the Miller signals give a red signal 
one block to the rear. 

Just below the home relay magnets in Fig. 3 
will be seen a representation of two switches, 
marked “On Home Lever” and “On Distant 
Lever,” respectively. If the connections of these 
switches be followed out, it will be seen that the 
arrangement is such that the Miller signals are 
always at “Danger,”’ when the old or track sig- 
nals are at “Danger,” while when the latter are 
“Clear” the Miller signals go to “Clear” only if 
the following block is actually unoccupied. It 
must be remembered that the old manual system 
gives no guarantee that signals and track condi- 
tions correspond; a train may pass a “Clear” sig- 
nal, and the signal operator fail to set his signals 
to “Danger,” or, again, a slight derangement of 
the complex indicating mechanism may destroy 
all relation between the track conditions and the 
setting of the signals. On the other hand, the 
Miller signals should go to “‘Danger’’ with the 
track signals, even though the track be clear, in 
order to preserve the “manual” character of the 
signals; it may be desired to set a signal against 
a train even with clear track, or to operate the 
line entirely by orders, and the manual system 


indicator” 


makes this possible by making the signal setting 
partly independent of the track conditions. 

The pair of switches shown has the further ob- 
ject of making the signaling relays (g h) and 
(g d), at home and distant stations, independent, 
though normally operating together. Normally 
the line circuit from (k’) passes through (g h) 
and is shunted through (g d). When the home 
lever is at “‘Danger,”’ then both circuots are 
broken, and the Miller indication at both distant 
and home points is red. But when the home lever 
is clear while the distant lever is at danger, then 
the magnet (g d) is cut out of circuit, so that the 
Miller signal at D is red, though that at H may 
be “Clear.” 

The preceding explanation will enable the cir- 
cuits of the Miller signals in Fig. 3 to be fol- 
lowed out in detail. It will be noted that their 
proper operation is safeguarded at every possible 
point, against derangements of the old signals 
with which they work, as well as against acci- 
dental failure of the Miller apparatus itself. At 
all possible points of failure the arrangement is 
such that a red or “Danger” (more properly ‘“‘Cau- 
tion’) signal results from the failure of any ele- 
ment of the system. The necessity for this might 
appear in the case of any piece of railway track; 
but it is made much more urgent in the case of 
the Park Ave. tunnel by the phenomenally dense 
traffic and the bad operating conditions there, for 
which the tunnel is deservedly notorious. 

Moreover, it should be borne in mind that these 
signals were added to what was already an un- 
usually complex aggregation of signals. There 
are distant signals (green, for caution, white for 
clear), and home signals (red for danger, white 
for clear), the latter in duplicate, at two different 
jevels; at each home signal point are torpedo ma- 
chines, in duplicate, which set torpedoes when the 
signal is turned to red, to be exploded by a pass- 
ing train, and at the same point is a large gong 
which rings when a train passes a red signal. It 
was therefore essential, in putting in the Miller 
signals, to work together with the existing sig- 
nals as far as this was safe, but to maintain every 
precaution, that the cab signal indications might 
be a safe guide to the engine-runner in every 
emergency, even though the old signals should 
fail or. be set wrong. 

The Park Ave. tunnel installation, as far as it 
has been used up to the present, has been en- 
tirely successful. The line has been equipped from 
the Grand Central station, or rather from the 
northerly end of the station yard, at 56th St., as 
far north as 110th St., just above the end of the 
tunnel. Work is at present under way extending 
the system to the Harlem River swing bridge, at 
139th St. Less than a dozen locomotives have 
been equipped for Miller signals up to the present, 
these being principally of the New York Central’s 
new suburban type of engines. 

The engine-cab method of signaling is controlled 
by the Miller Signal Co., of Chicago, Ill; of this 
company, Mr. H. V. Miller is President, Mr. G. 
M. Bates, Secretary, and Mr. A. C. Miller, General 
Manager. Messrs. H. V. and A. C. Miller are the 
inventors of the method. Mr. J. D. Price, as Sig- 
nal Engineer for the company, worked out the ap- 
plication of the system to different cases and de- 
signed the instruments used. In particular, he 
has supervised the installation of the Miller sig- 
nals in the Park Ave. tunnel, carrying out a suc- 
cessful piece of work under many difficulties and 


discouragements. 


PROPOSED RULES TO GOVERN THE STORAGE AND 
USE OF EXPLOSIVES IN NEW YORK CITY. 

As a result of the disastrous explosion of dyna- 
mite, on Jan. 27 last, in the Rapid Transit tunnel, 
which partly wrecked the Murray Hill Hotel and 
caused the death of several men, a Municipal Ex- 
plosives Commission was appointed by Mayor 
Seth Low last spring. This commission, of which 
Gen. George O, Eaton is chairman, has formulated 
a very complete report embodying rules for the 
handling and storing of explosives, with especial 
reference to dynamite. 

On December 11, a final oral hearing was given 
that any suggestions or objections to the rules 
proposed by the commission might be presented. 
The contractors of the city had engaged an attor- 
ney, who for some reason was unable to be pres- 


ent to represent his clients. The cory, 
however, agreed to consider any brief 
before the end of the week. 

Several of the large manufacturers of 
had representatives present who offere 
objections to minor points, but the mai 
for their presence was evidently to op; 
effort of the so-called safety powder mm, 
turers who were there to urge that their ; 
be exempted from certain rules of the com, 

In behalf of one dynamite company, M: 
erick Julian said that he had been the fi; 
to fire a dynamite shot in New York cit; 
that although he had handled dynamite 
years, neither he nor any of his men had e, 

a single accident. He had repeatedly p 
sticks of dynamite to pieces using an iron 
without any explosion. On one occasion a «. 
dynamite was fastened to a freight car }) 
and another car allowed to run against 
gravity. The result was simply to smas! 
sticks of dynamite into small fragments. |} 
heard of many freight wrecks, but neve: 
single explosion of dynamite in the wreckei 

Accounts of accidental ignition of dynamite. 
of great shocks suffered by blows, were giy 
others, all to show that explosions did not o 


Mr. H. P. Gillette said that experiences 0 
own had convinced him that dynamite wil! 
explode by shock or upon ignition so long as i) 
nitroglycerine remains in the absorbent dij. 
but in thawing frozen sticks the nitroglyceri: 
may ooze out between the folds of the paper an) 
then dropping even a few inches this nitrog 
cerine will explode. He cited an instance wh.) 
he was holding a stick over a stove to thaw 
A drop of nitroglycerine fell from the stick a di: 
tance of about six inches, and striking the stove 
exploded like a pistol shot. The stove was 
cracked, and red hot coal fell upon dynamit 
lying in the oven, which was set on fire but did 
not explode. Had the drop of nitroglycerine been 
a trifle closer to the stick of dynamite when it ex 
ploded there is not the slightest doubt that 
would have set the stick off by its detonating ef 
fect. 

Representatives of two safety powders, Joveil: 
and Masurite, made a strong plea for an examin 
ation and test of their respective powders by th: 
commission, arguing that they could convince th. 
commission that they have powders infinitely 
safer than dynamite, and powders that never 
freeze. It was stated that pistol shots had been 
fired into these powders and blows of great vio- 
lence had been given, without exploding them 
It was claimed that a detonator which would ex- 
plode these powders when tamped in a hole, would 
not explode them when placed in a loose mass of 
the powder and fired; and emphasis was laid upon 
the fact that these powders do not freeze. 

The commission, while not denying the truth of 
the claims for these safety powders, seemed in- 
clined to make no change in their rules, classing 
all powders alike under the one head of ‘‘explo- 
Sives,” to which the rules apply. They held that 
time alone could determine the merits of these 
powders, and that they as a commission could not 
discriminate in favor of or against any powder. 

We give the most important features of these 
rules as follows: 


For manufacturers, agents and all others who desire to 
bring explosives as designated in Sec. 763 of the charter 
(as amended) and sell the same, a bond in the penal sum 
of $5,000, and in case of said delivery being by wagons, 
an additional sum of $5,000, for each and every wagon in 
excess of one wagon engaged within the city in the de- 
livery of said explosives as provided for herein. 

For all contractors and others now engaged in or pro 
posing hereafter to engage in any blasting operations, « 
bond in one of the following classes: 

1. For the right to use or have on hand in any one 4a) 
explosives not exceeding 50 Ibs., $5,000. 

2. For the right to use or have on hand in any one 4a) 
explosives not exceeding 100 Ibs., $10,000. 

3. For the right to use or have on hand in any one 4a: 
explosives not exceeding 250 Ibs., $15,000. 

4. For the right to use or have on hand in any one ds: 
explosives not exceeding 500 Ibs., $20,000. 

5. For the right to use or have on hand in any one da) 
explosives in excess of 500 Ibs., $25,000. 

For venders of small quantities at retail as provided fo: 
herein, a bond of $5,000. 

TRANSPORTATION. 
(1) Pure nitroglycerine, or nitroglycerine in any form ©! 
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solution other than the official U. 8S. Pharmacopeia solu- 
tion, shall not be transported through the city of New 
York. 

(2) Guncotton used in the arts in amount not exceeding 
10 Ibs., dry weight, and containing at least an equal 
weight of water may be transported in charge of a duly 
ertified employe of a licensee. 

(3) No explosives shall be transported by wagon through 
the streets of the city of New York unless said wagon is 
in charge of a competent person holding a certificate of 
fAtness to transport, from the fire commissioner, which 
certificate shall be open to inspection by any inspector of 
-ombustibles or police officer. Said certificates of fitness 
shall be issued only to employees of corporations, firms or 
persons duly licensed by the fire commissioner to trans- 
port or sell explosives in the city of New York. 

(4) A wagon used for the transportation of explosives 
shall be in good condition for service. 

(5) A wagon used for transportation of explosives after 
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than one wagon they shall be plainly lettered ‘‘Wagon 
Neo. 1,” or “Ne. ec. 

(12) A wagon carrying explosives shall avoid whenever 
possible those streets on which there is a large number 
of persons. 

(13) The presence or interference of unauthorized per- 
sons during unloading, loading or transportation shall 


not be allowed, 


(14) Carelessness or recklessness in conductiug or during 
loading or unloading of a vehicle carrying explosives shall 
not be permitted. 

(15) No intoxicated person shall be permitted on a vehi- 
cle carrying explosives. 

(16) Smoking within 10 ft. of a wagon loaded with ex- 
plosives shall not be permitted 

(17) Explosives transported through the city of New 
York shall be packed as follows: 

(a) Dynamite or Other Blasting Compounds.—In strong 
wooden cases, containing not more than 50 lbs. of ex- 
plosive, and lined with a liquid-proof paper lining, suf- 
ficient to prevent liquid from going through the sides or 
bottom of the case. 

(b) Black Blasting Powder.--In sound wooden, fiber or 
metal kegs containing not more than 25 lbs. 

(c) Black and Smokeless Sporting Powder.—In sound 
wooden, fiber or metal kegs or canisters, containing not 
more than 25 Ibs. each. 

(d) Military Smokeless Powder.—in sound wood or metal 
packages containing not more than 125 Ibs. each. 

(18) Each package containing explosives must have the 
name and brand of manufacturer, and if packed in a 
wooden case, must be marked on sides ‘‘Explosive— 
Dangerous.”’ 

BLASTING. 

(1) No person shall direct any blasting operation, or 
handle explosives, except a holder of certificate of fitness 
as described under Article Ill. of these regulations. 

(2) Explosives that are frozen or partly frozen shal! 
not be placed in drill holes. Frozen cartridges, if not 
capped, must be returned to the original magazine to be 
thawed; if capped, they shall be placed only in a maga- 
zine of the third class by themselves. If necessary to re- 
move the cap or detonator from any cartridge, care must 
be exercised in so doing. 


.- (3) In tamping drill holes, only wooden rammers shail 
: be used, and tamping by strokes is forbidden, and only 

+ pressure permitted. Only one primer shall be used in a 
‘ i drill hole, and great care shall be exercised in placing it 
' Hi in the drill hole and while tamping above and around it 
H K 
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DYNAMITE THAWING HOUSE. 


Jan. 1, 1903, shall comply with the following specifi- 
cations. It shall have: 

(a) Springs. 

(b) A wooden top extending over bed enclosed on both 
sides and back. 

(c) An additional floor laid lengthwise of sound material 
not exceeding 3 ins. wide, tongued and grooved, planed 
smooth and fair and blind nailed. 

(6) No metal tools or other pieces of metal shall be 
carried within the wagon. 

(7) No exploders or other combustible material, except 
so-called safety fuse in carefully-sealed package shall be 
transported in the same vehicle with explosives. 

(8) Not more than 1,000 Ibs. of explosives shall te 
transported on a wagon through the streets of New York 
city. 

(9) A wagon carrying explosives shall be drawn by a 
horse or horses amply able to draw the load and avoid 
stoppages other than to load and unload, and no unneces- 
sary stops shall be made. 

(Ol No explosives shall be left on a wagon unless said 
wagon is in charge of an employee with certificate of fit- 
ness, and no driver shall leave a wagon loaded with ex- 
plosives unattended in the city of New York. 

(11) A wagon carrying explosives shall have painted on 
it im black letters at least six inches high ‘Powder 
Wagon"’ on sides and back, and shall also have the owner’s 
name displayed so as to be easily read a distance of 100 
ft. on each side, and in case of a licensee having more 


(4) Blasts shall be fired by some form of electrical appa 
ratus only; the use of time-fuse blasts being forbidden 
In the event of the charge not exploding, it is forbidden 
to remove the tamping, and if the charge cannot be fired 
by exploding a stronger primer on top of it, a new hole 
shall be drilled not nearer than 12 ins. from the first one 
and another charge put in the second hole and fired. In 
the case of an explosion not carying away the whole of 
the drill hole, but leaving the lower part intact, it is 
forbidden to begin drilling from the bottom of the old 
drill hole, as portions of the former charge may remain 
and explode when exposed to the blows of the drill. 


(5) In order to insure the safety of surrounding prop- 
erty and persons, no larger charge shal! be used than is 
necessary to properly start the rock, and rock excavation 
contiguous to any structure shall be so carried on as not 
to cause damage to such structure. To this end, weak 
walls, or other supports of such structures, must be 
shored-up, and rotten or decomposed rock must be re- 
moved by the use of gads, picks and crowbars only. When 
blasting next to such structure is unavoidable, light- 
face blasts only, with short lines of resistance and small 
charges, shall be used. 

(6) The quantity of explosives to be used shall not ex- 
ceed in disruptive force the equivalent in 1 Ib. in weight 
of 50% dynamite for each 4 ft. depth of hole that is above, 
or less than 10 ft. below the curb; and the equivalent of 
1 Ib. in weight of 60% dynamite for each 4 ft. depth of 
hole that is more than 10 ft. below the curb. 


(7) Before firing any ‘blasts, except where the same are 
in tunnel and distant from the face or portal more than 
ow ft., the rock to be blasted shall be covered on the top 
and sides with timber at least 10 ins. smallest diameter 
and 10 ft. long, held together at each end by chains or 
ropes of iren or steel %-in. in diameter, and covered with 
sheets of tin or stout woven matting of rope, or some 
other equally serviceable material to prevent the debris 
from flying. 

(S) Red flags shall be placed at reasonable distance 
from the blasts on all sides in the hands of competent men 
to give all persons proper warning at least three minutes 
in advance of the blasts. 

PRECAUTIONS 

The careful handling of all explosives, whether frozen 
or not frozen, is ordered. 

Nitroglycerine is very sensitive at a temperature ex 
ceeding 300° Fahrenheit and at JOU” is liable to explode 
spontaneously. 

Nitroglycerine compounds are sensitive to moisture, 
and che ordinary absorbent bases have a tendency to ab 
sorb moisture, by which absorption there is displaced and 
set free an equivalent amount of nitroglycerine. There 
fore, magazines must be kept dry and all moisture kept 
away from the explosives For the above reasons the 
ordinary forms of warming or thawing explosives by 
placing the same near fire or against steam pipes or in 
water are exceedingly dangerous and are therefore 
prohibited 

In the keeping of explosives from freezing or in thawing 
of the same when frozen, only one of two methods shall 
be permitted: first, by some form of hot-water heater 
where it is iimpossible for the maximum degree of heat 
to exceed the temperature of boiling water; or, second, 
the burying of the receptacles containing explosives in 
manure. All other methods are absolutely forbidden, ex 
cept after specific approvel in each case by the Municipal 
Explosives Commission. 

Caps, detonators or other similar explosives of a high 
order shall not be brought within 2 ft. of the magazine, 
and each licensee must provide a proper receptacle for 
said caps and detonators ; 

Cartridges while being capped shall be removed from 
the magazine for a distance, if possible, of 50 ft., but in 
no event less than 2 ft., and after being capped shall 
not be returned to the magazine. If required to be kept 
from freezing they shall be kept in a special magazine 
of the third class in as small amount as possible. Cart 
ridges shall be capped only as required for the work and 
for immediate use. 

The foregoing, as stated before, form but a part 
of the many rules laid down by the commission. 
The commission specifies in detail a form of mag- 
azine for storing dynamite in New York city. 

This magazine, or thawing-house, is shown in 
the accompanying cut, and is designed to hold 500 
Ibs. of dynamite. <A feature of the design that 
merits praise is the arrangement of the drawers 
immediately back of folding doors, leaving no 
place for a man to stand inside the magazine; and 
making unnecessary the use of any form of arti- 
ficial light in handling the dynamite. It will be 
remembered that the disastrous Park Ave. explo- 
sion was said to have been caused by a lighted 
candle in the magazine. The candle fell to the 
floor, ignited some paper, and the explosion fol- 
lowed. 

The commission has had a powder house built 
according to plans here shown at a cost of $200 
The powder house is on exhibition at the Fire 
Dept. headquarters, at 157 East 67th St 


SELF-CLEANING AND CINDER-CATCHING SMOKE 
BOXES ON LOCOMOTIVES. 


When the extension front smokebox was first 
introduced the intention was that it should re- 
tain the cinders to a large extent, and cinder 
hoppers were provided for cleaning out the ac- 
cumulation. At the present time, however, there 
seems to be a very general opinion that the 
smokebox should be “self-cleaning,” the sparks 
and cinders being discharged from the smoke- 
stack, but being first broken up so that they will 
not be liable to cause fires. 

At the November meeting of the,Western Rail- 
way Club, Mr. Frank Slater, Master Mechanic of 
the Chicago & Northwestern Ry., at Escanaba, 
Mich., read a paper on “Self-Cleaning Locomotive 
Front Ends,” in which he advocated this type of 
extension front smokebox, and described two ar- 
rangements of diaphragms and netting which he 
has introduced in order to prevent the accumula- 
tion of cinders in the smokebox. These are il- 
lustrated herewith. In either case the diaphragm 
behind the blast pipe must be extended quite low 
yr the tubes will be liable to choke. The dia- 
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phragm in front of the pipe must also be extended 
well ahead of the pipe. He preferred the arrange- 
ment shown in Fig. 2, as it is found to throw even 
less sparks than the other. This is no doubt due 
to the fact that the draft from the tube is not 
simply choked or throttled by an inclined di- 
aphragm, as in Fig. 1, but strikes a vertical 
baffle plate, causing the current to be broken up 
and the cinders churned around and broken be- 
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gines of any given class), a solid plate can be used which 
will reduce the cost, as well as avoid the expense of ad- 
justment. 

On the engine experimented with it was found that 18ins. 
was as low as was necessary to keep cinders from accumu- 
lating back of the steam pipes and exhaust pipes, also low 
enough to prevent the lower flues from stopping up. The 
table plate is extended to within 20 ins. of the front 
end, and the front diaphragm or baffle plate is vertical in- 
stead of inclined, as in Fig. 1. The adjustment of this 
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FIGS. 1 AND 2, SELF-CLEANING SMOKEBOXES; CHICAGO & NORTHWESTERN RY. 


fore they are finally blown out. Some extracts 
from Mr. Slater’s paper are given below: 


It has been the opinion of practically all railroad men, 
that an extension front is an absolute necessity, in order 
to prevent causing fires; but in my opinion this is a mis- 
take. I have made very careful observations and find that 
in nearly all cases cinders accumulate very rapidly until 
they have reached a certain height, depending entirely 
upon the front end arrangement. The front end then be- 
comes self-cleaning. No more fires are caused after it is 
in this condition than when it is perfectly clean. 

Master mechanics and roundhouse foremen must agree 
that it is a difficult matter to keep the door joint on the 
boiler front air tight, as well as the joints on the cinder 
hopper. Any slight leak will alow the hot cinders to 
burn, thereby warping and cracking the front end, which 
is very expensive, as well as giving the engine a very bad 
appearance. It seems to mé, therefore, that a self-clean- 
ing front end would be the most economical, and would 
give the same protection against fires that the extension 
front end does, 

Some years ago it was the custom on many roads to 
clean the front ends of locomotives at several places on the 
division over which the engine was passing. This prac- 
tice has practically died out, and engines are now expected 
to pass over the entire division without cleaning the front 
ends Thus, when in starting out on a run the engine is 
equipped with a spark retaining front end, it soon converts 
itself into a self-cleaner. 

| have experimented a little for the purpose of finding a 
front end arrangement that could be applied to the ex- 
tension ends in use, which would be self-cleaning and do 
away with the accumulating of cinders back of the steam 
pipes and exhaust pipes, and at the same time so distrib- 
ute the draft through the flues that all flues will remain 
clean, The front end shown in Fig. 1, has a table plate 
made of perforated steel. The ordinary diaphragm back of 
the steam pipes is adjusted to distribute the draft through 
the flues uniformly, and should be set as high as possible 
without allowing the cinders to accumulate around the 
bottom of the steam pipes or back of the exhaust nozzle 

The front diaphragm or baffle plate is used for the pur- 
pose of carrying the draft far enough ahead to make the 
front end self-cleaning. A perforated table plate is used 
for the purpose of preventing an accumulation of cinders 
on top of it. In practice enough draft will pass up through 
this table plate to keep it clean, but the major portion oi 
the draft will pass ahead and under the front baffle plate 
thus keeping the front free from cinders. The advantag: 
in using this device is that it affords ample netting area 
to reduce the velocity of the cinders, and in this way al 
low cinders to be churned around the front end a suffi- 
cient number of times to extinguish them and pulverize 
them, throwing them out harmless. It is my opinion, 
however, that locomotive front ends with this device can 
be shortened considerably, as no cinder hopper will be 
required; but I have not conducted any experiments for 
the purpose of determining just how short the front end 
can be made and give the engine a sufficient amount of 
netting for free steaming. It will also be noticed that the 
front end has a petticoat pipe. 

The front end shown in Fig. 2 differs quite considerably 
from that in Fig. 1. The back diaphragm is without a 
movable apron, and is set at a height which has been 
found by experiment to prevent the accumulation of cin- 
ders. This experiment should be made on an engine with 
a movable apron, and when the height is found (on en- 


diaphragm will enable the front end to be kept practically 
free from cinders. It will also be seen that no petticoat 
is used, which simplifies the front end very much. The 
solid table plate, however, allows an accumulation of cin- 
ders on the top of the plate, which does no harm. The 
netting is brought back as close as possible to the exhaust 
nozzle, thus giving the greatest possible amount of net- 
ting. Both styles of front ends are giving very good ser- 
vice. 

It may be desirable to have passenger engines equipped 
with an extended front end which will deposit a large 
number of the cinders in the smoke arch, for the comfort’ 
of passengers; but there are a great many engines built for 
switching purposes and freight service which will never 
be used in passenger service. On engines of this build, a 
self-cleaning front end, so arranged that live sparks of a 
size which will set fire cannot escape, will certainly be a 
more serviceable and profitable front end arrangement 
than the present extension fronts intended to collect cin- 
ders. 

I have tried a great many times to dispense with the 
use of the petticoat pipe, for the reason that the simpler 
a front end can be made the more easily it canbe ad- 
justed to do its maximum work, but I find it requires a 
smaller nozzle without a petticoat. In addition to this, on 
engines having low exhaust nozzles, as is the customary 
practice at this time, the blower has not the same effect 
upon the fire that it will have when a petticoat is used. 
It therefore requires a greater length of tmie to get up 
steam when the engine is being fired up than it does when 
a petticoat is used; and also the blower must be applied 
very much stronger without a petticoat than with one, 
when it is intended to check black smoke, when engines 
are standing at stations. Should the steam pressure from 
any cause become lowered, and it is desired to force the 
fire with a blower, the engines without the petticoat will 
be found to be very much slower in generating steam. 

No two superintendents of motive power, master me- 
chanics or roundhouse foremen, or even enginemen, will 
agree on a front end. Two neighboring roads running 
through the same section of country, using the same grade 
of fuel, cannot (at least, so it is claimed) use the same 
front end. In fact, it is safe to say that the different mas- 
ter mechanics on the same road will hardly agree on a 
front end. Each one of them has some idea of a front end 
that is just a little different from the others and which 
he thinks is superior, The differences between the dif- 
ferent front ends, in many cases, are so slight that it does 
not seem sensible to have this difference exist, but it does 
exist, and will so long as there are locomotives and mas- 
ter mechanics in charge of them. 


In the discussion, Mr. Peck (Chicago & Western 
Indiana R. R.) said that on his line, which does 
a switching business in the city, the diamond 
stack was replaced by the cinder-catching exten- 
sion front end, but this soon filled up, and the 
cinders were then thrown out. He now uses a 
self-cleaning front end. The good results are 
partly due to a peculiar form of nozzle, whose di- 
ameter is reduced from 5 ins. to 454 ins., a little 
below the top. He doubted whether the arrange- 
ment of netting and deflectors in the smokebox 
really has much effect upon fuel consumption, but 
Mr. Wilson (Chicago, Rock Island & Pacific Ry.) 
thought the consumption was greater with a self- 


cleaning front end. Mr. Manchester ((}, 
Milwaukee & St. Paul Ry.) did not approy 
self-cleaning smokebox, but advised that n 
tention should be given to means for keep): 
ders on the firebox. Mr. Tratman (Engi: 
News) thought that the great variation | 
sults with different front-end arrangement: 
the high efficiency claimed for certain of 
arrangements, are due largely to the elen 
personal prejudice, no real or reliable compa 
tests being usually made. Mr. J. Snowde 
of Philadelphia, sent a written discussion, s: 
ly condemning the extension smokebox, a; 
ferring to the engines of the Lake Shore & \ 
igan Southern Ry., in which the end of the x; 
box is only 28 or 30 ins. from the center 
nozzle. 

A NOVEL METHOD OF THAWING DYNAMITE 
tried by two miners at Ruby, Colo., the other day 
eut one end out of an empty powder can, made hok 
a pick point in the other end, and placed the can 
lamp. Three sticks of ‘‘giant’’ were then laid on ¢t 
the can. In a few minutes a forcible demonstrat 
some objectionable features of the invention o: 
Both miners are reported to have a chance of reco, 

A DAM FAILED NEAR BUFFALO, COLO., on |) 
It was located in the Platte Canyon, above Denver 
appears to have been owned by the Bosler Ice Co 

WORLD’S CONGRESSES are to be held at the 
Louis Exposition, as was done at Paris in 1000 and 
Chicago in 1893. Mr. Howard J. Rogers, Chief o/ 
Department of Education, is to be the Director of 
Congresses and an Advisory Board has been created, mua‘ 
up as follows: Chairman, Nicholas Murray Butler, Pr 
dent of Columbia University, New York city; William 
Harper, President of the University of Chicago; k 
Jesse, President of the University of Missouri; Henry 
Pritchett, President of the Massachusetts Institute o 
Technology, and Herbert B. Putnam, Librarian of (Co: 
gress. 
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ANOTHER BIG SIX-MASTED SCHOONER is t 
built for the syndicate headed by Capt. J. G. Crow 
The keel was laid at the yards of the Fore Rive: & 
Engine Building Co. on Dec. 9 The vessel is to ve called 
the “‘Wm. L. Douglas.”’ 

THE IMPORTATIONS OF MANUFACTURES OF IRON 
and steel, for 1902, are larger than at any time in the 
last decade, says the U. S. Bureau of Statistics. For the 
ten months ending with October, 1902, these importatio 
are double those of 1901, and three times those of the sa 
period in 1900. In these last ten months the value of ir 
and steel manufactures imported amounted to $31,987,000 
and the increase shows in practically every article in th 
list. The largest items of imports for 102 are: Pig iro: 
$7,272,913; ingots, blooms, bars, etc., $6,242,609; tin and 
terne plate, $3,329,333; machinery, $3,427,159; cutlery, $1 
421,852; scrap iron and steel, $1,262,784; railway ba: 
$1,226,824; bar iron, $1,082,834. 
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MANUFACTURES FORM ONE-THIRD of our export 
says the U. S. Bureau of Statistics. This is a larger pro 
portion than in any preceding year; 1900 was the 
best year with 31.65%, as against 32.61% for the first | 
months of the present year. On the basis of these 
months the total exports of manufactures for 1:2 
amount to about $415,000,000. The annual value of « 
ports did not reach $100,000,000 until IS77, $200,Q00.000 
until 1896; in 1899 it exceeded $300,000,000, and in li" 
it reached the $400,000,000 mark. The Bureau states ¢! 
over one-half of our exported manufactures go to Euro) 
one-fourth to North America, and the other one-fourt! 
is about equally distributed between South America, A 
Oceanica and Africa. Four great articles of manufa 
ture exported to Europe“copper, mineral oil and iron 
steel manufactures—each exceed $40,000,000) in 
leather exports exceed $20,000,000 and agricultural! 
ments $10,000,000. 


MUNICIPAL OWNERSHIP AND OPERATION of t'« 


Nov. 25. In 1898, the city guaranteed $50,000 of | 
of the St. Thomas Street Railway Co., taking a mort: 
to that amount on the franchise and property of tlie 
pany. The company failed to meet its obligations to t 
city, so under the terms of the mortgage the road, e)" 
ment, and franchise has become the property of t! 
Changes and extensions will be made next year. Mr! 

A. Bell is city engineer of St. Thomas, and we are '' 
debted to him for the information given. 

SNOW REMOVAL IN NEW YORK CITY this win'e 
to cost only 25 ets. per cu. yd., as compared with 4’ 
last winter. The new contrast has just been awar!: it 
Mr. Wm. Bradley. 


1 Solid Plate 
f 
| 
street railway system of St. Thomas, Ont., was be 
| 
| 


mpa 
Wwden | 


on 
Denver 
ice Co 


at the § 


1900 and 
Chief of 
ector of il 
reated, ma 
utler, Pre 

William 
cago; 

ri; Henry 
Institute o 
‘ian of Co 


cS OF IRON 
time in the 
ics. For the 
importatio 
» of the sam 
value of ir 
| $31,987,056 
rticle in th 
re: Pig iro: 
609; tin and 
cutlery, $1 
ailway bar 


our export 
a larger pro 
was the 

the first ten 
of these t 
for 
value of 
$2000 000,000 
and in IM 
ju states ti 
to Europ 
one-fourt! 
merica, A 
of manufa 
and iron and 
) in valu 
tural 


TION of t 
yas begu 
of be 
mortgage 
r of the 
ations to t 
road, equ 

r of the 
ar. Mr 
l we are it 


this winter fs 
with +0 
n awarded t 


ENGINEERING LITERATURE 


Supplement to ENGINEERING NEWS 


CONTENTS. 
EDITORIAL: 
Explanatory Statement. —The New Traut- 
wine.—Engineering Literature ...... 
CORRESPONDENCE: 
Books on Tunneling.—Literature on Munici- 
REVIEWS: 
The Story of the Erie Railroad. 
Two Books on Aerial Navigation. er 3 
An Encyclopedic Dictionary for Architects 
and EmginmeerB... 3 
A Treatise on Mec hanical| Refrigeration and 
Municipal Activities, Finances, ‘and Organ- 
ization; Ancient, Medieval and Modern. 5 
Sanitary Legislation and Practice, Chie fly 
with Reference to Boards of Health. ey 
Forestry for Beginners ...........-...seees 5 
Two Books on Electrical Engineering...... 6 
How to Construct Dies and How to Use 
Pathogenic Bacteria and the Soil. 
Parallel Tables of Logarithms and "Squ: ares 
of Feet, Inches and Fractions of Inches... 7 
Five Hundred Problems for Students of Me- 


A Reference Library of Modern Engineering. SS 
The Analysis of Iron and Steel and the Mate- 


rials Used in Their Production.......... S 
A Systematic Attempt to Teach Metallurgy 
by the Laboratory Method.... ........... Ss 
How to Test Coals and Oils, Illuminating Gas 
A Semi-Popular English Book on “the Sani- 
tary Aspects of Water Supplies. 4 ) 
The Foundations of Geometry.............. 9 


General Specifications for Foundations and 
Substructures of ne and Electric 
Railway Bridges. . 


Materials of Machines. 9 
The Cost of Production. 9 
Induction Coils ....... 10 
Worm and Spiral Gearing. . 10 
A Classified List of Minerals, Precious and 
The Health Officers” “Manual and Public 
Health Law of the State of New York. 10 
Report of and Reprints from the Massachu- 
setts State Board of Health. eee 
Coal Number of the Indian Mercury. - 30 
Mosquito Extermination on Long Island. 11 
Ground Water; A Colorado Soil Study...... 11 


The River-Irrigating Waters of Arizona.... 11 
Proceedings of Convention of Weather Of- 


Digest of Governor's Messages 
Sewage Purification Plants............... 11 
The Current Literary Pieeaueneveieg 11 


Lest either the facts or our motives should be 
misunderstood, we wish to state that the size of 
the present number of this supplement is no as- 
surance of the amount of space to be devoted to 
Engineering Literature in successive issues. In 
general, it may be stated that our aim will be 
promptness in noticing all publications which we 
think will appeal to our readers, rather than the 
maintenance of any fixed standard of size. Pre- 
liminary acknowledgments of publications re- 
ceived in the interval between issues of the sup- 
plement may be expected in the intervening week- 
ly issues of Engineering News. 
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Perhaps no announcement pertinent to these 
columns could be made that would interest more 
readers than the fact that a new and extensively 
revised edition of Trautwine's “Civil Engineers’ 
Pocket-Book” has just been published. The re- 
vision has been made by the son and grandson 
of the late Mr. Trautwine, and will receive more 
extended notice in the next issue of this supple- 
ment. We take this opportunity to add that some 
other new books, not reviewed in this issue, are 
announced, together with their size, price and 
publishers, elsewhere in this issue. These will be 
noticed at proper length in a later issue. 


M. N. Baker, Editor 


Engineering Literature. 

Books and other publications relating to engi- 
neering, the allied arts and sciences, and various 
public questions of the day are coming from the 
press so rapidly, and the demand for critical esti- 
mates of their value is so great, that it seems de- 
sirable to give them more extended, prompt, and 
systematic attention than is possible in the 
crowded columns of the main sheet of Engi- 
neering News. Accordingly it has been decided 
to issue a supplement devoted entirely to Engi- 
neering Literature. 

Under the title named we propose to cover not 
only the several branches of engineering and the 
various arts and sciences related thereto, but also 
such phases of economics, sociology, municipal ad- 
ministration, public art, exploration, travel, biog- 
raphy, and history as appeal particularly to the 
readers of Engineering News. This supple- 
ment will be published with an issue of Engineer- 
ing News about the middle of each month, and all 
subjects requiring more prompt attention will con- 
tinue to receive it in our regular weekly issue. 

The supplement will include reviews and criti- 
cal notes, announcements of new and forthcoming 
publications, letters from readers, answers to in- 
quiries, and editorial comments and discussions. 
Its aim will be to convey prompt and critical in- 
formationregarding the class of literature already 
mentioned, and to raise the technical and literary 
standards of all such publications. 

The primary object of the book reviews will be 
to aid interested persons in deciding whether or 
not it is worth while to add a given new book to 
their library. To this end an attempt will be made 
to give a comprehensive idea of the contents of 
each volume reviewed, and to indicate its value 
as a contribution to the literature of the particu- 
lar subject involved. Such an estimate demands 
a consideration of the character and scope of each 
book, both independently and in its relation to 
other works on the same subject. <A possible pur- 
chaser who has no book on the subject treated 
wants to know how complete and authoritative 
the latest publication is, and in what respect it is 
superior or inferior to others covering the same 
field. The man with a well-stocked library, on 
the other hand, wishes to be informed whether it 
is worth while to add the new volume to his col- 
lection. 

Next in importance to conveying an idea of the 
contents of a book and their relation to other pub- 
lications is the consideration of the way in which 
the subject matter has been presented. This in- 
cludes both the arrangement of the several parts 
in relation to each other and the clearness and 
general style of the language employed. In other 
words, literary excellence is an essential quality 
to the best technical, as well as other, writing. 
This fact has been altogether too generally ig- 
nored in the past, but must be borne in mind here- 
after by both authors and publishers. In fact, 
some of the latter are already insisting upon it. 
as not a few authors have found to their sorrow. 

Letters criticising engineering literature, with 
a view to improving its quality, will be welcomed 
in the columns of the supplement. In fact, it is 
hoped that they may become one of its most val- 
uable features, since the opinions of those who 
have read or used a book ought to show both its 
faults and its merits, and thus serve as a most 
valuable guide to authors and publishers. 

The inquiries and answers thereto which are 
published in the supplement will necessarily be 
limited to information not generally known or 
readily available, and which bids fair to be of in- 
terest or value to others besides the inquirers. 

Editorial comments and discussions will natur- 
ally relate to various topics suggested by books 
under review, and it is hoped that they, like the 
letters from readers, may also include criticisms 
of literature both old and new, and particularly 
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references to the gaps in engineering literature 
That there are many such gaps engineers well 
know. Doubtless they would be filled more rap 
idly if only their presence were more frequently 
and strongly emphasized by discriminating read 
ers and editors. On the other hand, some fields are 
already so well covered that it would be well if 
authors could be directed elsewhere. 

Some of the advantages which we trust will re- 
sult from the publication of this supplement, as 
compared with our previous efforts to deal with 
engineering literature, are more space for book 
reviews, a wider range of topics covered, increased 
care in the preparation of reviews, and the virtual 
addition of two new features: Letters from the 
readers and users of books, and editorial surveys 
of engineering literature. 

Finally, we hope that with the cOoperation of 
the readers of the supplement and of both authors 
and publishers, we may eventually do for engi 
neering and other technical books what the best 
of the literary weeklies and monthlies are doing 
so well for general literature, thus contributing 
somewhat to the advance of engineering and the 
allied arts and sciences, and to the sound develop- 
ment of the literature thereof. 


> 


CORRESPONDENCE. 


Books on Tunneling. : 


Sir: Will you kindly favor me with a list of five stand- 
ard works on Tunnels (English)? 
Cc. K. Conard, 
Dividing Ridge, Asst. Engr. B. & O. R. R. Co 
Somerset Co., Pa., Dec. 2, 1902 


(We doubt if it be possible without some strain 
on the truth to name five books on tunneling 
which will meet fully our correspondent’s specifi- 
cations. Strange as it may seem in this day of 
many booxs for engineers there are at most only 
four treating on general tunnel work in the Mne- 
lish language, which by any chance fulfill the re 
quirements of even so elastic a term as “stand- 
ard” has become when applied to the defini- 
tion of a book on an engineering subject. The 
first name which naturally occurs to an American 
engineer, when asked for the title of an authori- 
tative treatise on tunnels, is Drinker’s ‘‘Tunnel- 
ing, Explosive Compounds and Rock Drills,” or, 
more familiarly, “Drinker.’”” This work contains 
a wealth of information on tunneling as practiced 
prior to 1875, which is nowhere surpassed. Un. 
fortunately, however, it is a book which is not 
generally available. There are, we believe, more 
copies yet for sale, but as the work is not to be 
reprinted its possession is beyond the reach of 
all but a few, even of those who feel able to spend 
$25 on a single book for their professional libra- 
ries. Next to Drinker in age and honorable 
memory is Simms’ “Practical Tunneling’ ($12). 
This is an excellent exposition of the so-called 
“English method” of soft-ground tunneling, and 
as edited and revised by D. Kinnear Clark it gives 
much information, in a somewhat random fash- 
fon, on tunneling processes in general. Another 
British book of note is Gripper’s “Tunneling 
Threugh Heavy Ground” ($3), but its scope is 
still more limited than that of Simms’ and in 
general usefulness it is far inferior to either 
Simms’ or Drinker’s works. The fourth book 
which solicits the atention of the engineer is Pre 
lini’s “Tunneling” ($3), published in 1901. This 
is an attempt to improve oh the books previously 
named by giving a general and up-to-date de- 
scription and discussion of tunneling methods. 
As a text-book for the student it has many 
claims to merit, but for the vracticing engineer 
in gzearch of facts and suggestions which he can 
apply in his work it fails to meet all requirements. 
In all fairness to the book, however, it must be 
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said that it meets the general demand for an 
up-to-date discussion of modern tunneling work 
more nearly than any book in the English lan- 
guage at present available to engineers. There 
are a considerable number of books on tunneling 
in German and French, and at least one excellent 
treatise in Italian. In the preface to his monu- 
mental work Drinker gives a brief critical esti- 
mate of these various books, with a weight of 
authority which makes it unnecessary to mention 
them further here. We should, however, by all 


means add to the list the recent work by Rey- 
nola Legouez, on the shield system of tunneling, 
entitled “L’Emploi du Bouclier dans la Con- 


struction des Souterrains.”—Ed.) 


Literature on Municipal Charters. 


Sir: A commission has been appointed by the Mayor of 
Trenton to prepare a new municipal charter. As a mem- 
ber of that commission I have been asked to secure all 
the available information concerning charter reforms in 
other cities. Knowing your acquaintance with municipal 
themes, I write to ask you if you can place me in touch 
with men and literature which will aid us in our work. 

Cordially yours, Alfred W. Wishart, 
Editor ‘‘Times.”’ 

Trenton, N. J., Dec. 5, 1902. 

(By far the most important contribution to the 
literature of charter reform is the proposed model 
charter and accompanying explanatory and criti- 
cal papers, published in 1900 under the title, “A 
Municipal Program” ($1). The volume named is 
the final report of a committee of the National 
Municipal League. The report was adopted by 
the League in November, 1899, after several 
years spent in its formulation and discussion, 
and has played an important part in the ad- 


vanced charter legislation of recent years. An 
editorial review of this report, as submitted for 
general discussion before its final adoption, ap- 
peared in Engineering News of Dec. 1, 1898. The 
bulk of the matter in “A Municipal Program” 


was published in the proceedings of the National 
Municipal League for 1900. Both the earlier and 
later proceedings of this organization contain 
many papers and discussions on municipal gov- 
ernment. 

Goodnow’s “Municipal Home Rule” and ‘“‘Muni- 
cipal Problems” ($1.50 each), Wilcox’s “The 
Study of City Government” ($1.50), Shaw’s 
“Municipal Government in Great Britain,” and 
his similar work on Continental Europe ($2 each) 
severally contain much information bearing di- 
rectly and indirectly on the contents and practi- 
cal operation of city charters. More recent than 
any of the foregoing books is Fairlie’s ‘“‘“Municipal 
Administration” ($3), which contains a section 
on “Municipal Organization,” with chapters on the 
city council, administrative officials, the mayor. 
and “Proposed Plans of Municipal Organization.” 
In Baker’s “Municipal Engineering and Sanita- 
tion” ($1.25) there are chapters on “City Char- 
ters” and “The Departments of Public Works an.. 
Engineering,” respectively. 

Turning from general and theoretical discus- 
sions of the city charters to the documents them- 
selves, we would recommend for study the charters 
of Baltimore and San Francisco, and the new Mu- 
nicipal Code, just enacted by a special session of 
the Ohio Legislature. It might prove instructive 
to compare this code with the one proposed in 
1899, by the Ohio Municipal Code Commission. 
Probably the two documents could be obtained 
from the Secretary of State, at Columbus, 0. 

Abstracts of and nofes on the charters or cor- 
poration laws of New York, Indianapolis, Mil- 
waukee, St. Louis, New Orleans, San Francisco, 
Seattle, Zurich, Vienna, Calcutta, Shanghai, Sid- 
ney, Germany, New Zealand, and Canada, are 
given in a paper of 130 pages, published in the 
Proceedings of the American Society of Municipal 
Improvements for 1900 ($1). In the “Journal of 
the Association of Engineering Societies” for 
March, 1892, there appeared a number of papers 
on “Municipal Government, with Especial Refer- 
ence to the Management of Public Works,” in 
Boston, Providence, New York, Philadelphia, Buf- 
falo, St. Louis and Paris. These papers were ab- 
stracted in Engineering News of Jan. 23, Feb. 27, 
and March 5, 1892.—E4d.) 


The Story of the Erie Railroad. 


BETWEEN THE OCEAN AND THE LAKES.—The Story 
of Erie. By Edward Harold Mott. New York: John 
8. Collins. Cloth; 9 x 12 ins.; pp. 524; illustrated. $7. 


In this day of vast industrial and commercial 
enterprises the birth of a railway, even of trans- 
continental dimensions, excites little more than 
passing comment. Such a line would be planned, 
financed and carried to completion from some 
Wall Street office, and the public generally would 
only be interested in the added transportation fa- 
cilities thus afforded. Conditions were very dif- 
ferent seventy-odd years ago, when sanguine 
men first began to discuss the possibilities of the 
railway, whose story Mr. Mott here tells so ex- 
haustively and in such an interesting manner. At 
that date there were less than sixty miles of so- 
called railway within the limits of the United 
States, and these were built for carrying stone or 
coal, rather than passengers. The methods of 
construction and operation were still new, almost 
untried; and an engineer of some reputation in his 
day gravely devoted a volume to arguing that for 
reliable speed and operating economy oxen were 
far ‘superior to the English locomotive proposed 
for a Massachusetts railway. 

The advantages of the railway over the then 
popular canals were first laid before the public in 
a pamphlet published in 1829 by William C., Red- 
field, of New York. Mr. Redfield entitled his 
pamphlet, “A Sketch of the Geographical Route 
of a Great Railway, by which it is proposed to 
connect the canals and navigable waters of New 
York, Pensylvania, Ohio, Indiana, Illinois, Michi- 
gan, Missouri and the adjacent States and Terri- 
tories, opening thereby a free communication be- 
tween the Atlantic States and the great valleys 
of the Mississippi.”” With prophetic accuracy the 
author of this pamphlet, starting on the Hudson 
at New York, lays down a route to Rock Island 
Rapids, on the Mississippi, that is now the main 
artery of railway traffic for the country. In leav- 
ing the Hudson he followed what is now practi- 
cally the line of the Erie Railway; and his utter- 
ances excited sufficient public attention to in- 
duce the national government, in 1881, to have a 
reconnoissance made by Col. De Witt Clinton, of 
the Engineer Corps, U. 8.A., of the route proposed 
by Mr. Redfield. 

Antedating Mr. Redfield’s more ambitious pro- 
ject, the Mohawk & Hudson Railway, had been 
chartered in 1826, and was completed in 1831; and 
this road is remarkable in the transportation his- 
tory of our country as being the first one built 
for passenger traffic. A railway epidemic resulted, 
and everywhere public meetings were demand- 
ing railways; even proposing to parallel the 
recently completed Erie Canal, from Albany to 
Buffalo. One of these meetings was held at Mon- 
ticello, Sullivan Co., N. Y., on July 31, 1831; and 
its outcome was an application to the New York 
Legislature for permission to incorporate a com- 
pany, with $10,000,000 capital, to build a railway 
from New York to Lake Erie. Such a charter was 
actually granted on April 24, 1832; but the con- 
ditions imposed made it practically impossible to 
obtain subscriptions, or even enough money to 
pay for the surveys. In this emergency applica- 
tion was made to the national government, and in 
1882 the War Department directed that a survey 
be made on the Erie route, at the federal expense. 
But President Jackson ordered the discontinuance 
of this survey upon the ground that there was no 
constitutional warrant for such expenditures. In 
1838, the friends of the Erie scheme succeeded in 
having its charter so amended that a subscription 
of $1,000,000 would enable them to organize the 
company; on this basis the necessary subscrip- 
tions were soon secured. Eleazar Lord was the 
first President, and under his energetic control 
the material history of the road began with the 
appointment of Benjamin Wright as Chief Engi- 
neer, with James Seymour and Charles Ellet, Jr., 
as his assistants. 

In 1835, the surveys were completed from New 
York to Lake Erie; on Nov. 7, 1835, ground was 
broken for construction, east of- the Delaware 
River, near Deposit, N. Y. In 1888, H. C. Sey- 
mour, then Chief Engineer, was led by the expe- 
rience of English engineers to advoate the adop- 
tion of a 6-ft. gage for the new railway; this un- 


fortunate recommendation, and its subseq. 
approval by the directors, cost the Erie treas 
about $25,000,000 in original equipment ana 
eration, and in the later necessary change 
standard gage. On Jan. 7, 1848, the road was 
ficially opened to Port Jervis; and on May 
1851, President Fillmore and members of his | 
inet declared the Erie Railway open for tra 
between New York and Lake Erie. 

When the last spike had been driven the Ff; 
road had cost its promoters about $23,500,004). 
six times the original estimate of Chief Engin. 
Wright, in 1834. The history of the Erie Ra 
way, from the beginning, shows a succession 
financial trials, struggles for business, rate wa: 
and attempts of rival factions to control its af 
fairs. One of its first and most powerful anta» 
onists was Connelius Vanderbilt, who serious! 
depressed Erie interests in his development of th 
New York Central system of railways. The name 
of Jay Gould and James Fisk, Jr., enter as fa: 
tors into the affairs of the Erie in 1868; and th 
litigation, arrests, and charges of corrupting th. 
Legislature that are coupled with these names: 
form “the shady chapter” in the history of Eric 
Railway exhaustively related by Mr. Mott. In 18/;< 
Jay Gould became the President, and then th: 
Receiver, of this road. He at once began to extend 
its area of influence by leasing the Atlantic & 
Great Western Railway from its chief English 
owner, Mr. James McHenry, thus giving him «4 
continuous line from New York to Cincinnati and 
St. Louis. He next attempted to absorb the Pitts- 
burg, Fort Wayne & Chicago Railway by securing 
the majority of its stock, but he failed in this. 
through the opposition of the Pennsylvania Rail- 
road Co., which finally added the road to its sys- 
tem, These attempts cost the Erie enormous sums 
of money, and the lack of dividends aroused the 
active enmity of the English holders of Erie stock. 
On March 15, 1872, Gould was compelled to re- 
sign, leaving the company practically bankrupt. 
Jay Gould was so unpopular with all interested 
in Erie affairs that the news of his resignation 
sent the stock up about twenty points in the 
market; and Gould, shrewdly foreseeing this, is 
reported to have made several millions for his 
personal account on this rise. 

The financial troubles of 1874 resulted in the 
appointment, in May, 1875, of a former President, 
Hugh J. Jewett, as Receiver, and his wise con- 
trol lasted until 1884. In this period the gage 
was changed to the standard, the road was laid 
with steel. rails and double-tracked throughout, 
terminal facilities were enlarged, the rolling stock 
was improved, and a profitable- lease was made 
with the Atlantic & Great Western Railroad Co. 
In 1893 the company was again reorganized, and 
while generally prosperous, it is still struggling 
under the burden of a $300,000,000 debt. 

Mr. Mott, in his “Story,” recalls many engineers 
forgotten by the present generation, and tells in- 
teresting experiences of the early building of the 
Erie. One of these relates to the unfortunate ex- 
periment of substituting a “pile roadway” for the 
standard railway embankment. This experiment 
was tried upon the recommendation of Gen. 
Charles B. Stuart, who thus built the Syracuse 
& Utica Railway in 1839; and General Stuart con- 
tended that his plan was more economical in con- 
struction, not liable to derangement by frost, ob- 
struction by snow, or damage from freshets. A 
section of the railway was actually built upon 
white oak piles, with caps, stringers and cross- 
ties; but it is hardly necessary to say that expe- 
rience condemned General Stuart’s innovation 
The fact that, in 1843, the Erie operated two 
“sleeping-cars,” built by John Stevenson, of New 
York, so nonplussed the lawyers in the Pullman- 
Wagner litigation of 1879, that its discovery 
brought about a suspension of the legal contro- 
versy, and a compromise between the principals— 
for the common good. To the Erie management 
also belongs the credit of first practically apply- 
ing the telegraph to operating a railway. This 
was done in the autumn of 1851, by Charles 
Minot. But for the many other interesting and 
historically valuabie details of this story of the 
up-building of a railway the reader must be re- 
ferred to the book itself, which, as a record of 
the times and men involved, stands unrivalled. 


—— 
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Two Books on Aerial Navigation. 


neers. Paris: Ch. Beranger. Cloth; Svo.; pp. 346; 
illustrated. $3.75. 

In his preface the author naively remarks that 
the problem of aerial navigation is “not yet en- 
tirely solved,” but while he is evidently somewhat 

f an enthusiast in the matter, his book is practi- 
eal and interesting. It is mainly a review of what 
has actually been done, and refers exclusively to 
dirigible balloons, the flying machine not being 
onsidered. After a brief historical introduction, 
the theory of the balloon is discussed mathemati- 

ially in regard to pressures. This is followed 
by a chapter on the construction of an air-ship, 
showing the valves, the basket or carriage, and 
the anchors, and by another interesting chap- 
ter on the inflation and floating of the balloon. 
The conditions governing the problem of dirigi- 
bility are then discussed, together with the re- 
sistances to be overcome, a number of formulas 
and diagrams being given. Two long chapters are 
devoted to propulsion and stability, and a disap- 
pointingly short chapter discusses light motors 
adaptable for air-ships. This part of the book, 
which deals with the subject in general, covers 
about 180 pages. 

The next part deals with actual experiments, 
and is arranged chronologically. It begins with 
the work of General Meusnier, 1783, and includes 
that of some 20 other experimenters, concluding 
with Zeppelin, Santos-Dumont, Severs and De 
Bradsky, up to the present year. The two last 
have only recently lost their lives in this work. 
Many of the machines and voyages are described 
in considerable detail, and there are a number ol 
views and diagrams. Mr. André modestly con- 
cludes with a short description of an air-ship of 
his own @esign, but he closes his book with this 
sentence: “Why should we not dispute the occu- 
pation of space with the powerful eagle and the 
swift swallow.” The book appears to be an ex- 
cellent and compact treatise upon a = problem 
which is of increasing interest, but which is very 
much farther from practical solution than the 
author would seem to believe. 


AERIAL NAVIGATION.—A Practical Handbook of Dir- 
igible Balloons, Aerostats, Aeroplanes and Aeromotors. 
By Frederick Walker, C. E. New York; D. Van Nos- 
trand Co. Cloth; 5 x 7% ins.; pp. 151; illustrated. $3. 

“Since recent successful experiments and com- 
mercial enterprise have combined to render aerial 
navigation a prominent feature in progressive 
science,” says the author of the book, no apology 
is needed for its publication. In the main we 
agree with him, particularly since the book is 
a good one in most respects and will doubtless 
serve well enough its purpose, which is, to quote 
again, to treat of 
the laws governing flight as exemplified by animals, bird~ 
and insects, and of the construction of dirigible balloons, 
aerostats, aeroplanes and aeromotors to be synthetically 
ceduced therefrom and illustrated by various types already 
made. 

The author has evident belief in a successful 
future for aerial navigation, if we may judge 
from the following statement: 

No human mind can foresee the airship of the future, ex- 
cept that aerial navigation will be a matter of everyday 
7 and will give rise to a new industry throughout the 
world, 

In view of this very confident prophecy we are 
somewhat at loss to understand the following 
statements from the preface: 

From a commercial point of view the advantage to be 
derived from any increased speed due to aerial navigation 
as against other modes of locomotion are not immediately 
apparent except for light postal services. 

Aerial navigation can only effect a revolutio;: in interna- 
tional matters by the discovery and application of the 
neutralization and regulation of the force of gravity. 

If we are to await some means of neutralizing 
the force of gravity it is clear enough that ‘no hu- 
man mind can foresee the air ship of the future,” 
but the probability of the remainder of the pro- 
phecy is not so obvious. The author does better 
when he abandons the role of prophet and de- 
votes his attention to the technical side of his 
subject. 

In the opening chapter the laws of natural 
flight are discussed briefly, taking as examples 
the flight of certain birds and of bats and insects. 
The succeeding chapter is entitled “Aerostatics,” 


and in it are discussed briefly the properties and 
density of the atmosphere, the principles of aerial 
flotation, and allied questions. Under the chapter 
heading ‘‘Aerostats” the author next describes 
the various improvements of recent years in the 
design and construction of aerostats, or, more 
familiarly, balloons. The machines of Serkis-bey, 


‘Gower, Bati, Dale, Fryers, Glendenning and 


others are here briefly described and illustrated. 
Most of these machines have been designed for 
special purposes, such as military operations, life- 
saving work at sea, cable tramway support, and 
similar purposes essentially apart from aerial 
navigation as a means of locomotion. The next 
chapter, on ‘“‘Aerodynamics,”” is devoted chiefly 
to an explanation of Prof. J. Bell Pettigrew’'s 
theory of wing movements, and to a description 
of various artificial or mechanical wing devices, 
which have been constructed and experimented 
with by Pettigrew, Smythie, Cornelius, Quarter- 
main, Capone and others. The problems of screw 
propulsion, paddles and aeroplanes is dealt with 
in Chapter V., which gives much interesting in- 
formation, particularly as respects the construc- 
tion of propellers and aeroplanes designed and 
built by different experimenters. As might be an- 
ticipated, the work of Sir Hiram Maxim occupies 
a prominent place in this exposition. Chapter VI 
takes up various questions of motive power for 
flying machines. Maxim’s generators and the va- 
rious forms of internal combustion engines for 
air ships are described and illustrated; electric 
motors are also briefly considered. In Chapter 
VII., the structure of air ships is briefly discussed, 
some of the more important topics being models 
framework, castings, bearings, shafting, wire stays, 
wood and aeroplanes. The next chapter, on “Air 
Ships,” is chiefly historical and descriptive, and 
with the descriptive portions of the preceding 
chapters gives a fairly complete history of the 
development of flying machines and air ships. The 
book closes with an appendix, giving tables and 
other useful data and with illustrations and a 
short description of the Santos-Dumont air ship. 


An Encyclopedic Dictionary for Architects and 


Engineers. 


A DICTIONARY OF ARCHITECTURE AND BUILDING 
—Biographical, Historical, and Descriptive. By Rus- 
sell Sturgis, A. M., Ph. D., and Many Architects, Paint- 
ers, Engineers and Other Expert Writers, American 
and Foreign. In three volumes. New York: The Mac 
millan Co. Cloth; 8 x 11 ins.; pp. 471, 530, 606; many 
full-page plates and illustrations in the text. $18, net 


The comprehensive character of this work, its 
apt and often beautiful illustrations, the freshness 
and originality of many of the articles, and the 
high professional standing of the editor and a 
number of his associates, all combine to make this 
encyclopedic dictionary a model of its kind. The 
need for such a work has long been felt, and has 
been growing more pressing as architecture and 
building have developed from comparatively sim- 
ple arts, chiefly notable for their esthetic and con- 
structional features, to a grand series of co-oper- 
ative sciences. 

The first article of note on engineering and al- 
lied topics is the one on “‘Aqueducts.” After de- 
fining an aqueduct broadly as “‘a pipe or channel! 
of any form, but usually covered and protected 
from injury,” Mr. Sturgis proceeds to discuss the 
subject in the narrow sense to which the word is 
usually restricted; that it, as a closed conduit, 
generally not under pressure. No cross-refer- 
ences to pipe lines or other forms of conduits are 
given. 

The entries under “Arch” may serve to illus- 
trate the treatment given to the most important 
topics. There is a general discussion of arches, 
followed by some 70 sub-definitions, and accom- 
panied by numerous sketches of different kinds of 
arches. 


Under “Baths” (by W. P. Gerhard) there is an 
illustration (ground plan) of a bath at Frankfort- 
on-Main, but no illustrations of any of the recent 
American public baths. 

The article on “Bridges,” by Mr. Sturgis, con- 
tains very little about bridges as engineering 
structures and has no bibliography. 

“Chimney” is an unsigned article, and is one of 
the comparatively few instances of apparent fail- 
ure to assign important articles to some one who 


has some claim for recognition as an authority 
Steel chimneys are not mentioned in this article 

“Concrete” by the late Wm. R. Hutton, gives no 
hint of the present widespread and rapidly in- 
creasing use of that material, and has no bibliog- 
raphy. Mixing by machinery is said to be prefer- 
able to hand mixing, but nothing is given on such 
machinery. 

“Contracts,”” by Mr. Sturgis, also lacks a bib 


liography. “Corrosion” is an unsigned article of 
seven lines, with no mention of means of preven 
tion, and no cross-references “Cremator,’’ by 


Mr. Sturgis, refers briefly to furnaces for dissect- 
ing rooms and also for the disposal of the dead, 
and speaks of “small furnaces” connected with 
the kitchens or sculleries of dwelling houses, but 
there is no mention of garbage crematories, 

“Day’s Work,” another unsigned article, fails to 
give any information on the number of hours 
comprising a day in this or foreign countries 
“Electrical Appliances,’ by Mr. Russell Robb, in 
cludes 47 different devices and occupies 6's pages 
besides a half page given to electric elevators 
“Elevators,” also by Mr. Robb, is inadequate, 
even when taken in conjunction with the articles 
on electric elevators and office buildings 

The article on “Engineering,” by Mr. Sturgis, 
deserves praise, particularly for its comparison 
of architecture and engineering, and its sensible 
words about the need of coOperation between en 
gineers and architects. “Expansion,” by Mr. Hut 
ton, is one of the few articles containing com- 
parative figures, or rather data, for different ma- 
terials, and also one of the few including even 
brief mathematical discussions. ‘“Filter,""’ by Mr 
Gerhard, conveys no idea of the slow sand filtra 
tion process, although it mentions it. “Fireproof- 
ing,” by Mr. C. T. Purdy, is a comparatively fulls 
discussion of the subject, clearly put. About th: 
same may be said of Mr. Hutton’'s article on “Tron 
Construction” and also of his article on “Steel.” 

The deficiencies in the article “Chimney,” men 
tioned above, seems all the more pronounced when 
one finds that two of the four reference books un- 
der “Masonry” are on chimneys, while that sub 
ject was not given a bibliography of its own. Mr. 
Cleveland Abbe's article on “Observatories” seems 
to be particularly good. 

“Preliminary Studies,” “Refinement in Design.” 
“Round Church,” and “Study of Architecture” 
seem to show a faulty idea of classification or in- 
dexing, but are hardly as bad in that respect as 
“Farther India.”’ 

There are articles on “Slow Burning Construc- 
tion,” by Mr. Edward Atkinson; “Stone,” by Mr 
Geo. P. Merrill; “Surveying,” by Mr. Danford N 
B. Sturgis; “Ventilation,” by Mr. Wm. J. Baldwin, 
and “Warming,” by Mr. Sturgis. The latter, like 
so many other of the articles by the editor-in- 
chief, has no bibliography. Mr. Gerhard and Mr 
Hutton have a number of articles, besides those 
mentioned, on general and sanitary engineering, 
respectively. 

From the foregoing citations it appears that 
many, at least, of the engineering articles, are 
treated quite lightly, but it is doubtful if any 
other work primarily for architects contains any 
thing like as much good engineering matter, while 
on things architectural the engineer will find a 
wealth of information, much of which may be of 
direct and most of indirect service. 

One of the most impressive features of the 
strictly architectural sections of the work is the 
large number of articles, many of them extensive, 
elaborate, and well illustrated, on the architec- 
ture of the different countries of the world. The 
article on the United States occupies some ten 
pages, and was written by Montgomery Schuyler 
Its illustrations are mostly of colonial architec- 
ture. 

The architect in England, France, and Italy is 
treated, each by a different writér, following im- 
mediately after a discussion of the architect in 
general, by Mr. Russell Sturgis. The latter de- 
fines the term architect as follows: 

A man charged with the preparation for a building 
its plan and design, and with the supervision of the work 
of the builders who actually put it up and finish it 
The term signifies nothing more than head workman, or 
director of the workmen, and the exact duties of the archi- 


tect vary with the epoch, the country, the kind of building, 
and the wishes of the owner. 


Further on the author says that: “the modern 
architect is equally in his right place and doing 
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his work as architect when the building in hand 
is wholly without artistic character as when it 
is rich and beautiful.” 

Having found what an architect is, an engineer 
naturally turns over the pages to see what is 
said of himself or his profession. He finds more 
than a page devoted to “Engineering,” also by 
Mr. Sturgis, and very interesting reading it is, as 
the following extracts will show: 


The study and pursuit of mechanical or constructional 


occupations, according to theoretical and strictly scientific 
principles, as distinguished from similar work done by 
traditional or empirical methods. An architect may 
be actively employed for a number of years without ever 
having had occasion to use engineering methods himself 
or to consult a professional engineer. ° In a general 
way the division between the architect's and the engineer's 
work may be expressed in this way: Whatever is tradi- 
tional in form and in structure, whatever is admittedly 
safe, whatever is known to all practical builders as well 
within the limits of danger, comes within the architects’ 


province; and nearly all his most important artistical re 
sults are procured from the treatment of such building as 
this. All that is so new or so complex as to require care- 
ful scientific examination based upon mathematics is the 
province of the engineer. Some, but not many, modern 
architects are themselves competent, and, up to a certain 
point, may trust their own computations. Some, but not 
many engineers, have something of that traditional respect 
for beauty and significance of form that they make their 
own designs for the decorative effect of structures which 
they have to carry out. The great majority of either 
profession, are men who are greatly in need of those of 
the other profession, and what the outcome will be is at 
present entirely uncertain. 

Whatever one may think of some of these state- 
ments, certainly the last sentence is sound doc- 
trine. And we may add, in conclusion, that the 
“Dictionary of Architecture and Building” will 
doubtless contribute largely to the much-needed 
but already increasing coOperation between the 
professions of architecture and engineering, and 
thus help to resolve the uncertainty regarding 
the final outcome of the relations of two of the 
most important professions of the age. 


A Treatise on Mechanical Refrigeration and Its 
Applications. 
REFRIGERATION, COLD STORAGE AND ICE-MAKING. 
By A. J. Wallis-Taylor, Assoc. M. Inst. C. E. Lon- 
deu: Crosby, Lockwood & Son. New York: D. Van 
Nostrand Co. Cloth; 6 x 9 ins.; pp. 50; 361 illus- 
trations. $4.50. 

The production of cold by artificial means is 
an ancient art, but it is only in comparatively re- 
cent times that improved systems and apparatus 
have made it possible to conduct such operations 
on a commercial scale. The vast progress recorded 
by the compact and efficient refrigerating appa- 
ratus of to-day over the crude practice of the 
ancients cannot, however, be credited to any one 
individual or to any single epoch-making inven- 
tion. It has, on the contrary, been a slow growth, 
to which many inventors have contributed, and 
due consideration to those many workers is neces- 
sary to anything like a thorough understanding 
of artificial refrigeration as it is practiced to-day. 
It is perhaps to the realizaticn of this fact, as 
much as to its excellent description of modern 
refrigerating apparatus, that Mr. Wallis-Taylor’s 
book owes its interest to the engineer and takes 
rank as undoubtedly the best general] treatise in 
English on the subject with which it deals. 

The modern applications of artificial refrigera- 
tion are already numerous, and its field of useful- 
ness is becoming wider with every year that 
passes. Ice-making and cold storage now supply 
the principal demand for refrigerating apparatus 
and will probably continue to do so for many 
years. These, however, are not the only industries 
which require its use. Artificial refrigeration is 
now an essential part of a number of manufac- 
turing processes, such as brewing, artificial-butter- 
making, chocolate-making, and sugar refining. It 
is also employed for bleaching clothes in laun- 
dries, for the preservation of furs and fabrics from 
vermin, for cooling the holds of cattle ships, for 
reducing the temperatures of dwellings and hos- 
pitals, and for various similar purposes of minor 
mention. In engineering, the freezing process is a 
well-recognized method of building tunnels and of 
sinking foundations and shafts in water-bearing 
soils. This list of applications might be aug- 
mented considerably without special search, but 
it is quite long enough already to show that the 
writer of a general treatise on refrigeration has 
a wide field to cover. At best his treatment of 
some of the various applications of the art must 
be brief, while others can receive only passing 
mention or must be neglected altogether. It is 


too much, therefore, for him to hope that there 
will not be found those who will criticise his work 
on one or another of these counts. 

In going through Mr. Wallis-Taylor’s new book 
we find opportunities for criticisms of this charac- 
ter, but they are on the whole comparatively few 
in number. We could wish, for example, that 
something further than mere mention might have 
been made of the application of artificial refrig- 
erating processes to the cooling of dwellings in 
hot weather. In cities, like New York, where peo- 
ple are domiciled in great numbers in large apart- 
ment houses, and which,*like New York, suffer 
from a depressingly hot and moist atmosphere in 
summer, there is a wide opportunity for the use of 
mechanical refrigeration in cooling the home. In 
fact, some of the large apartments recently built 
in New York have been provided with such ap- 
paratus designed and arranged on a very ex- 
pensive plan. It is, however, but fair to say in 
excuse of their neglect by the author that such 
applications of mechanical refrigeration are lim- 
ited in number and have been made very recently 
and in the case of very luxurious apartments only. 

For the purpose of specific review the book 
which lies before us may be roughly divided into 
two parts or sections. In the first part the author 
traces the mechanical development of the different 
refrigerating processes, and describes the ma- 
chinery and appliances employed in the most mod- 
ern and improved practice of refrigeration ac- 
cording to each of these processes. In the second 
part he describes the manner in which these ma- 
chines and processes are applied to cold storage, 
ice-making, marine refrigeration, manufacturing 
processes and engineering construction. The man- 
agement and testing of refrigerating machinery, 
operating costs and like subjects also form a part 
of this second section. 


Considering first the section relating to refrig- 
erating processes and machines, the author begins 
his discussion with a chapter on the theory and 
practice of mechanical refrigeration. His treat- 
ment of this phase of his subject is very brief and 
we must confess considerable disappointment with 
both its manner and quality. To the reader who 
is familiar with the inter-relations of heat and 
mechanical energy, and who has his thermodyna- 
mics ‘“‘on tap,’”’ many of the explanations given are 
wholly unnecessary, while for those who do not 
know these things so well they are set down in 
so random a fashion as to be confusing. The 
chapter closes with a classification of refrigerating 
“processes” waich is clear and concise and which 
we quote as follows: 

The various inventions for refrigerating and ice-making 
that are now in use, can be conveniently classified for 


ee pee purpose under the following five principal 
eads: 

First, those wherein the more or less rapid dissolution 
or liquefaction of a solid is utilized to abstract heat. This 
is, strictly speaking, more a chemical process. 

Second, those wherein the abstraction of heat is ef- 
fected by the evaporation of a portion of the liquid to 
be cooled, the process being assisted by an air-pump. 
This is known as the vacuum system. 

Third, those wherein the abstraction of heat is effected 
by the evaporation of a separate refrigerating agent of a 
more or less volatile nature, which agent is subsequently 
restored to its original physical condition by mechanical 
compression and cooling. This is called the compression 
system. 

Fourth, those wherein the abstraction of heat is effected 
by the evaporation of a separate refrigerating agent of 
more or less volatile nature under the direct action of 
heat, which agent again enters into solution with a liquid. 
This is termed the absorption system. 

Fifth, those wherein air or other gas is first compressed, 
then cooled, and afterwards permitted to expand whilst 
doing work, or practically by first applying heat, so as to 
ultimately produce cold. These are usually designated as 
cold-air machines. 


The liquefaction and vacuum processes of re- 
frigeration are of scarcely more than academic 
interest at the present time. It is true, of course, 
that both liquefaction and vacuum apparatus are 
still used, but they are represented by the familiar 
ice-cream freezer in one case and by sinall hand- 
operated devices for domestic ice-making in the 
other case. The author’s treatment of these two 
processes is, therefore, of necessity largely his- 
torical and descriptive in character, and in the 
two chapters devoted to their discussion he has 
given them about all the space that their im- 
portance warrants. 

To the compression process the author gives 
four chapters of his book, or about 120 pages, 
which is certainly not overmuch space consider- 
ing the important part played by it in modern 
refrigerating practice. The general principles of 


the process and its historical development 
resented by the successive discoveries an: 
tions of Cullen, Perkins, Twining, Harris 
ier, Pictet, Windhausen and other early 
gators are described first. A chapter of 5s 
is then devoted to the consideration of a; 
machines. In this chapter the author d, 
in order the properties of ammonia, t) 
of operations of ammonia compression ap; 
the wet and dry compression principle an 
general questions, and then describes ver, 
the most important types of modern ammv: 
chines. American machines as well as t! 
England and the Continent receive full co; 
ation in this chapter, and, it may be said ; 
all other parts of the book as well. This ; 
worthy of special note, since it is too ofte, 
practice of English writers of text-books t 
lect to consider the work of American eng’: 
while at the same time appealing to their p 
age. Ether and sulphuric and carbonic aci; 
pression machines are given a separate c¢))., 
the manner of treatment following closely 
adopted in considering ammonia machines 
final chapter, which properly belongs to th. 
thor’s consideration of the compression pr: 
discusses and jescribes condensers and \ 
cooling and saving apparatus. 


The absorption process and the cold-air syst: 
are given a chapter of about 30 pages each. 1) 
method of treatment is substantially the san, 
both processes; the general principles of the jp: 
cess are first enumeriated, its historical dey«is, 
ment as represented by succeeding inventions i- 
then traced, and, finally, the various principal 
types of modern machines are described and dis 
cussed. Regarding the absorption process the au 
thor says that the first machines were very im 
perfect in operation, but in later inventions th 
distillate has been rendered nearly anhydrous 
and absorption machines have been brought tv 
a very considerable degree of efficiency. Of cold 
air machines he remarks that several notable : 
cent improvements have put them quite to the 
forefront for the refrigeration of food-stuffs. 

Turning now to the author’s consideration o! 
the application of refrigerating processes to vari 
ous purposes, we find first 115 pages treating of 
cold storage. The various systems for refrigerat- 
ing cold stores are first described and the con- 
struction of cold stores, including arrangement, 
ventilation, piping, insulation, air circulation, etc., 
is then discussed in detail. Two chapters are de- 
voted to hoisting and conveying machinery for 
cold stores, and to the discussion of methods and 
presentation of data relating to the proper way 
in which to store various articles, as meats, fish, 
eggs, butter, cheese, fruits and vegetables, and 
to the proper temperatures required for their 
preservation. Much tabular information respect 
ing insulating materials, temperatures, etc., is 
given in these chapters. 


Marine refrigeration is given a special chapter, 
in which are discussed first the various types of 
refigerating machines used, and second the ar- 
rangement of cargo, holds and stores. Ice-mak- 
ing machinery for ships is also described. Two 
chapters follow, in which the author discusses and 
describes the manufacturing and constructional! 
applications of mechanical refrigeration. In re- 
gard to the manufacturing applications, it is suf- 
ficient perhaps to say that the author gives sep- 
arate consideration to some 15 manufacturing 
processes in which refrigeration has come to be 
an essential part and mentions more or less 
briefly a number of others. To civil and mining 
engineers the sections on shaft sinking and iun- 
neling by the freezing process will, however, be 
the most interesting portions of this chapter ani 
perhaps of the whole book. About ten pages ar: 
devoted to these subjects. A chapter of 40 pages 
covers all the author has to give on ice-making, 
but a large amount of general and detailed in- 
formation has been condensed into this space. |” 
the two succeeding chapters the management 2"! 
testing of refrigerating machinery are discusse! 
in detail and figures of the cost of operating r°- 
frigerating and ice-making machinery are give”. 
The concluding chapter of the book treats, in 
historical and descriptive manner, of the prod. 
tion of very low temperatyres. 

Altogether the book which Mr. Wallis-Taylor 
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has prepared is one of unusual interest and value, 
and can be read with appreciation not only by 
those skilled in the design and construction of re- 
frigerating machinery, cold stores and ice-making 
plants, but by engineers in general. The text is 
copiously illustrated and the illustrations are for 
the most part excellently chosen to supplement 
and explain the text. 
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Municipal Activities, Finances, and Organization; 
Ancient, Medieval and Modern. 


ADM of aw 
University of Michigan. New York: The Macmillan 
Co. Cloth; 6 x 9 ins.; pp. 448; $3. 

The author of this book showed no little courage 
in attempting to review, in a single octavo vol- 
ume of moderate size, the history, activities, 
finances and organization of ancient, medieval 
and modern cities. We shall not attempt to criti- 
cise in extenso a book made up of such a mass of 
details, but after speaking generally of the trea- 
tise as a whole, we will content ourselves with 
some comments on the two chapters devoted to 
municipal improvements. Our impression, then, 
is that this is an unusually good and comprehen- 
sive study of the whole range of municipal affairs, 
mostly from the academic view-point. The trend 
of municipal administration through the centuries, 
and its present general status, are clearly shown, 
and many particulars, both of other and present 
days, are given. 

The sections of the book which we have exam- 
ined with most care, that is, the two chapters on 
“Municipal Improvements,” indicate that here, at 
least, the author hag been too dependent on his 
books of reference, so that, lacking a personal 
knowledge of most of the subjects discussed, and 
having but little recourse to current literature, oc- 
casional errors of fact and of judgment appear. 
Thus we are told under the final disposal of sew- 
age that “mechanical filtration is used at Altoona, 
Pawtucket and Taunton,” and intermittent filtra- 
tion at Lawrence and South Framingham, whereas 
both Altoona and Pawtucket employ intermittent 
filtration, and Taunton has not yet adopted sew- 
age purification works. In fact, mechanical fil- 
tration is a term rarely applied to sewage treat- 
ment, although common enough in water purifica- 
tion. Worcester, Mass., ‘‘and a few smaller places” 
are cited as examples of chemical precipitation of 
sewage, but the city of Providence, R. I., is now 
the largest city employing this method. No hint 
is given of the so-called bacterial methods of sew- 
age treatment which have received so much atten- 
tion during the past ten years in England, and 
during the past five years in the United States. 

Under the head of ‘‘Scavenging” there is no inti- 
mation that many American cities have built 
garbage crematories, and the nearest approach to 
a mention of the numerous huge garbage reduc- 
tion plants for the recovery of grease and fertil- 
izing material is that ‘‘a small proportion” of the 
garbage and street refuse of New York “‘is utilized 
at works on Barren Island.” 


Coming to the purification of water, Lowell, 
Mass., and Providence, R. I., are cited as having 
two of the five “principal sand filtration works,” 
when in fact Lowell never had such, and Provi- 
dence let the contract for filter beds only a few 
weeks ago. Furthermore, New Orleans is spoken 
of as the largest city having “means of mechani- 
cal filtration,” and it is added that Albany and 
“Elmira may also be mentioned.” New Orleans 
has not yet enjoyed the benefits of water purifi- 
cation of any kind, and Albany is notable for its 
slow sand filtration plant, instead of mechanical 
filtration works. 


Another slip is the statement that “the use of 
iron and steel for piping has been an important 
factor in extending” water-works distribution sys- 
tems, whereas of course the author should have 
noted, instead, the use of steel pipe in his pre- 
vious discussion of the aqueducts pertaining to 
supply systems. 

The foregoing should by no means be taken as 
an indication that the book abounds in such mis- 
Statements throughout, for while we cannot vouch 


for its accuracy in all other portions, a minute ex- 
amination of some of the other sections led to no 
results save a feeling of satisfaction that a single 
writer should have summarized the leading facts 
in so broad a field in so admirable a manner. 


‘Sanitary Legislation and Practice, Chiefly With 


Reference to Boards of Health. 


MUNICIPAL SANITATION IN THE UNITED STATES 
—By Charles V. Chapin, M. D., Superintendent of 
Health of the City of Providence. Providence, 2. I. 


Snow & Farnham. Cloth; 7 x 10 ins.; pp. 970; 113 
illustrations in the text; tables and blank forms. $5. 
This large and carefully prepared compendium 
of certain phases of municipal sanitation in this 
country is one of the most important sanitary 
books ever published. It is essentially a book of 
actual conditions and practice, giving in much de- 
tail the powers, duties, organization, regulations, 
and every-day practice of local boards of health. 
In addition, it gives no little information on sew- 
age and water purification and some other topics 
of interest to engineers, but naturally enough 
most of these subjects are treated more exhaust- 
ively in other books. As is inevitable in so large a 
compilation from so many sources some of the 
information, as the author himself states, was 
already out of date when the book was sent to 


_press. This, however, is not so serious a matter 


as one might at first think, since many of the facts 
presented are valuable for their suggestiveness, 
quite regardless of whether they are or are not 
expositions of the practice of to-day. It is only 
fair to the author, and to readers of this notice, 
for us to say that the book was published in 1901, 
but we have made due allowances for this in our 
criticisms, and the fact that the book still holds its 
own so well is certainly in its favor. 

The volume opens with a review of sanitary or- 
ganization and legislation throughout the United 
States. This is naturally followed by a considera- 
tion of vital statistics in their many bearings, 
including the various returns made and how the 
records in question are kept. Nuisances both gen- 
eral and specific are next taken up, and then 
plumbing codes and inspection. Up to this point 
the treatment is largely in the nature of an analy- 
sis of state and local legislation, with some par- 
ticulars regarding the executive work of boards of 
health. In the chapter on “Water, Ice, and Sew- 
ers,” both water and sewage purification methods 
are briefly described, with some references to 
works in practical operation. These subjects dis- 
posed of the various classes of food and their 
adulteration and contamination are taken up, 
there being a separate chapter for milk and other 
dairy products. Communicable diseases require 
four long chapters, one each on legislation, ad- 
ministration, hospitals, and quarantine. Under 
disinfection and hospitals there are illustrated de- 
scriptions of disinfecting apparatus and hospital 
buildings, respectively, and in the succeeding 
chapter, on ‘‘Refuse Disposal,” there are also il- 
lustrated descriptions of garbage cremation and 
reduction plants and apparatus for the collection 
of night soil. The last chapter takes up diseases 
of animals, school hygiene, public baths, gas fit- 
ting, laundry inspection, tenements and lodging 
houses, and other miscellaneous subjects. There 
are 126 appendices, giving as many record forms, 
rules and regulations, circulars of instruction, and 
the like, which alone are well worth the price of 
the book. 

While the book is designed primarily for health 
officials it contains much which bears directly 
upon some of the many problems confronting the 
sanitary engineer, this being particularly true of 
the chapters on plumbing and refuse disposal. 
Anyone who has seriously attempted to serve as a 
member or adviser of a board of health knows the 
value of having at hand even a few of the health 
ordinances and regulations in force in other cities, 
and also how much labor is involved in a thor- 
ough comparative study of those few. But here 
there is available to all a digest of a large part of 
the most important health legislation and practice 
of the whole country, elucidated by the comments 
of an able and experienced health officer who has 
devoted many years to administrative work and 


to a comparative study of health board work in its 
many phases, and who shows none of the sanitary 
vagaries so commonly found in the writings of 
health officers 

A few errors have been noted There are no 
mechanical filters connected with the public water 
supply of Nashville, Tenn., and never have been 
The sewage of Ilion, N. Y., is not treated by chem 
ical precipitation; Lyons, N. Y., which is credited 
with practicing broad irrigation, has no sanitary 
sewerage to make this or any other system of 
sewage treatment possible The index is partly 


made up on the table-of-contents order, and there 
are occasional injudicious entries like “aluminum 
boxes for diphtheria cultures.” On the whole 


however, the index appears to be fairly service 
able, even if not always logical 

In conclusion, one cannot examine this book 
with care without being impressed with the large 
amount of painstaking work bestowed upon it by 
the author, nor without hoping that its value will 
be recognized and the recognitionshown in a prac 
tical manner by the health boards and officers and 
the other sanitarians of the country. 


Forestry for Beginners. 


PRACTICAL FORESTRY.—For Beginners in Forestry 
Agricultural Students, Woodland Owners, and Othe 
Desiring a General Knowledge of the Nature of the 
Art. By John Gifford, Assistant Professor of Forestry 
Cornell University New York: D. Appleton & Co 
Cloth; 5x7 ins.; pp. 284; 34 illustrations $1.20 net 
This readable and suggestive little book tells 

what forestry is, and its possible relations to farm 
wood lots, forest estates and landscape gardening; 
and to the formation and improvement of soil, and 
the prevention of damage from floods and winds 
The geographical distribution of forests is next 
considered, followed by a section on forming and 
tending forests. Two chapters on ‘“‘The Industrial 
Importance of Forests’ deal briefly with the lum- 
ber industry, wood pulp, resin and turpentine, ma- 
ple sugar, tanning materials, the utilization of 
forest refuse and distillation of wood. Finally a 
chapter gives a list of the principal federal and 
state reservations, and another describes briefly 
the habits, range, and other characteristics of 25 
conifers and 25 hardwoods found in American for- 
ests. The following quotation from the introduc- 
tory section will serve not only to convey an idea 
of what forestry is, as the author conceives it, 
but also, we trust, to stimulate an interest in the 
book, and in the important subject to which it is 
devoted: 


Forestry treats of the formation, care, purpose and utili 
zation of forests. It is founded on the natural sciences, 
the most important of which to the forester is botany 
Forestry is primarily an art, or the skilful application of 
knowledge gained from many years of experience and ex 
perimentation. The purpose of a forest may be to check 
the destructive forces of nature, to yield timber and other 
products, or to beautify the earth. The term utilization 
relates to the process of harvesting, converting and dispos 
ing of forest products. A forest is something more than 
a mere clump of trees. It includes not only trees, but 
other plants and many animals which play parts of more 
or less importance for good or bad. A forest is a com- 
munity or society of living things, the most important of 
which is the tree. The forest is a unit or organized 
whole consisting of three distinct parts—the canopy, the 
floor, and the wood mass. The forester speaks of an as- 
sembJage of trees as a stand. The stand may be young 
or old, good or bad, thin or crowded, mixed or pure, regu 
lar or irregular. A pure stand consists of one species of 
trees; a mixed stand, of more than one. In a regular 
stand the trees are all about the same age and size. In an 
irregular stand there is no uniformity. The forest canopy 
and forest floor are interdependent The forest canopy 
protects the forest floor, and, ir turn, upon the vigor and 
healthfulness of the canopy depends the nature of the 
forest floor. Upon the quality of both depends the rate 
of growth, and upon the rate of growth depend the 
quality and quantity of wood production. Animals, such 
as earthworms, loosen and ventilate the soil; bees, in many 
instances, fertilize the flowers and thus increase the seed 
crop, and in consequence the number of young trees; 
toads, bats, birds, and other animals keep in check in- 
jurious insects; and couptless toadstools, puffballs, and 
other fungi hasten the decomposition of the leaves and 
sticks on the forest floor. The forest is a mass of living, 
struggling organisms. Hundreds of forces are at work 
for good or bad, to be restricted or favored by the forester 
for the production of such conditions that the forest may 
grow to the best advantage for the purpose intended. 
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Two Books on Electrical Engineering. 


THE ELEMENTS OF ELECTRICAL ENGINEERING.— 
A First Year's Course for Students. By Tyson Sewell, 
Assistant Lecturer and Demonstrator in Electrical En- 
gineering at the Polytechnic, Regent St., London. 
Cloth; 6 x Sq ins.; pp. 332; illustrated. London: 
Crosby, Lockwood & Son. New York: D. Van Nos- 
trand &53. 


PRACTICAL ELEMENTS OF ELECTRICAL ENGI- 
NEERING.—By Chas. P. Steinmetz. Second Edition. 
Revised and Corrected. Cloth; 6% x 9% ins.; pp. 323; 


144 illustrations New York: Electrical World “and 
Engineer. $2.50. 

Most persons nowadays early become acquainted 
with some of the applications of electricity, and 
therefrom build up some sort of a conception of 
this mysterious “form of energy.” They see wires 
which “carry” the electricity from place to place 
and see the filament of an incandescent lamp glow 
white hot when the current is passed through it; 
moreover, they know that it is produced in power 
stations at the expense of coal, and hence realize 
that electricity is not mysterious enough to en- 
able one by its use to get something for nothing. 
All this tends toward forming in the mind a sub- 
stantial working conception of electricity which 
can be made the basis of subsequent instruction 
in electrical science without requiring recourse to 
artificial stimulus or other aid to tne imagination. 

Not always has instruction in electricity found 
the ground so ready prepared. Only during the 
last decade or so has the condition described be- 
come at all general. Before then, most of those 
who took up the study of electricity came to the 
work with only very hazy, even fanciful, notions 
on the subject, with a mind more easily disposed 
to see new and incomprehensible marvels in elec- 
trical phenomena than to assimilate them and 
work with them as definite and important scien- 
tifle facts. They soon learned, it is true, and left 
much of their bind wonder behind them; but their 
attitude to everything electrical was then already 
determined; and having once approached the sub- 
ject from the scientific, or the historical side, they 
could rarely apply their scientific knowledge in a 
broad practical way. 

Now that the condition of those requiring in- 
struction in electrical science (or, as we should 
perhaps more properly say, electrical engineer- 
ing) has become materially different from this, it 
seems natural to expect that the progress of their 
study of electricity should also be different; that 
is to say more effective, as well as more economi- 
eal in effort. Correspondingly, also, the text-books 
that are presented for the zuidance of the student 
should show a different treatment of the subject, 
and should recognize the better preparation of the 
student by assuming a more advanced viewpvint 
from which to begin consideration of the subject. 
As a matter of fact, recent text-books on elec- 
trical science as a basis of practical or engineer- 
ing work do meet this expectation, and exhibit a 
treatment of the subject that indicates an im- 
piicit recognition of modern requirements. In 
this they both speak favorably for the writers of 
electrical text-books, and promise well for the 
future of the science by ensuring a suitable in- 
struction and training of the coming generation 
of electrical engineers. 

The difficulties in the way of “teaching elec- 
tricity’ are peculiar. We have a manifestation of 
something that involves forces and energy inter- 
changes, but which is directly perceptible by the 
senses in only a few of 1ts phases. Moreover, the 
something whose existence we recognize is elusive 
and constantly changing; it appears and disap- 
pears in a baffling way. Compare with it the sub- 
ject of pure mechanics, a branch of science which 
ultimately is fully as mysterious and difficult of 
comprehension as that of electricity. But in me- 
chanics we deal with elements which are concrete 
and tangible; masses, forces, distances, and their 
derivatives velocities, work, and even acceleration, 
are all concepts which reach the mind in the most 
simple ways, and to an appreciation of which the 
mind is unconsciously prepared from infancy. In 
electricity the case is radically different. Suppose 
for a moment that the concept of force were a 
different one, that force were as intangible as 
electric pressure; let it be desired to convey a 
clear idea of the derived concept work, the pro- 
duct of a force and its distance of action: We 
believe that this would be found a most complex 
and difficult matter, necessitating, possibly, re- 
course to the mathematical methods of the treat- 


ment of potentials. The teaching of the relations 
and meanings of the terms of electrical science is 
fully as difficult and complex as this imaginary 
example. 

The methods popular in the past for “teaching 
electricity” were fully as peculiar as might be ex- 
pected from the preceding. It was generally con- 
sidered proper to initiate the beginner by working 
him through a miscellaneous course of Leyden 
jars, influence machines, pith balls, and sealing- 
wax rods (rubbed with a woolen cloth). After 
this wholesome mental discipline a great jump 
was made to primary cells, with special reference 
to the theory of Grotthus. The learner was then 
permitted to imbibe, slowly and imperceptibly, 
the relation known as Ohm’s Law. Without dis- 
paraging the learner it may be said that if he got 
to know this law thoroughly he deserved to be 
classed as an independent scientific investigator. 
Another method much in vogue was often com- 
bined with the preceding. The lodestone was care- 
fully described to the student, and the steel-bar 
magnet was deduced from this; instructions were 
given how to magnetize steel needles or pieces of 
watchspring by carefully stroking them in a cer- 
tain way over such a magnet, and the student 
was then in a position to be taught that unlike 
poles attract, while like poles repel each other. 
After being left to wonder why a magnetic needle 
was like a stick of sealingwax, the student was 
finally shown how a wire connected with a prim- 
ary cell could cause a deflection of a compass 
needle. 

Modern methods of text-book ‘instruction in 
electricity seem better than the old. No uniform 
method has established itself, however, as is well 
illustrated by the two books of Mr. Steinmetz and 
Mr. Sewell. 


Mr. Steinmetz’s ‘“‘Elements of Electrical Engi- 
neering,” now beginning its second edition, has 
already made its reputation. It is not strictly a 
text-book, being too compact, and not sufficiently 
elementary in its manner of treatment, to enable 
a beginner to work through it with only the usual 
moderate amount of friction. Aside from this 
compactness, however, the arrangement of the 
matter is precisely that of a text-book, beginning 
with terms that are readily understood, and build- 
ing up on this by introducing and defining new 
terms and stating the laws which express their 
interrelation. 

The way in which the subject is introduced is 
interesting. We begin with the concept of a mag- 
net pole, deduce the field of magnetic force, and 
express the force relations. “Electric currents 
(concept supposed familiar) produce magnetic 
fields also’; the exact relations are formulated. 
The second chapter introduces’ electromotive 
force, states that currents are produced by it in 
conductors, defines the ratio of e. m. f. to current 
produced as the resistance of the conductor; in a 
further chapter the induction of e. m. f.’s is de- 
fined. At this point the book passes beyond the 
usual range of elementary text-books on electric- 
ity, and takes up variable and alternating cur- 
rents. However, the method of the book in get- 
ting at the elementary phenomena of electricity is 
clearly apparent from the preceding part, which 
covers little over a dozen pages. 

The method employed by Mr. Sewell is strik- 
ingly different; this is in part explained by his 
statement that the aim was to treat the subject 
on non-mathematical ‘ines. Yet this book, like 
that of Mr. Steinmetz, is “based upon courses of 
lectures” given to students of electrical engineer- 
ing. But the object of Mr. Sewell was evidently 
to make his students familiar with the practical 
details of some of the commercial applications of 
electricity; very different from the object of the 
other book. Mr. Sewell begins by explaining 
Ohm’s law in 13 pages of text. He uses the old 
and clumsy artifice of the water analogy, and, 
even more than this, he speaks of a table pushed 
by a “table-moving force’ against the resistance 
of the rough floor, and by saying that the rate of 
movement of the table is proportional to the table- 
moving force divided by the resistance he seeks 
to make it easier to understand Ohm's law! The 
analogy of water pumped through a pipe circuit 
is little better, and the entire chapter seems al- 
most wasted. Still, the idea of beginning with cur- 
rents, pressures, and Ohm’s law is a good one, im- 


measurably superior to the old way of | 
with the pith balls. 

As to the farther development of Mr. 
method, the verdict must be much less fa 
Thirty pages on “‘Units,”’ wherein the cent 
gram-second system of electrical units 
scribed, and on “Series and Paralle] © 
seems a little awkward, being followed })y 
ilar amount of matter on the heating an 
netic effects of electric currents. The a, 
ment of the following matter seems ey: 
strained; a chapter on the magnetization 
seems like an introduction to dynamo desig: 
follows a chapter headed “Electro-cher 
which describes primary batteries, and a 
one On accumulators. Then come indicat: 
measuring instruments and methods, ani 
chapters on are lamps and incandescent 
which brings the ‘book to p. 258. In thes: 
ters is found, for instance, the process of | 
facture of incandescent lamps in detail, an 
photometric methods of rating lamps. TT}. 
mainder of the book, less than 70 pages, 
of the continuous current dynamo and th: 
current motor. Nothing whatever is given : 
ternating currents, to mention one importa: 
vision of electrical engineering. Without far: 
comment, it may be said that the choice of 
and arrangement of matter given in Mr. Sew. 
book is much better characterized by th: 
title of the book, “‘A First Year’s Course for s 
dents,” than by the main title. It should als, 
stated that the descriptive portions refer al) 
exclusively to English practice, and therefor: 
book is not likely to find wide use in Ameri 

As to Mr. Steinmetz’s book little more ca: 
said here to give a better idea of the work tha 
implied by the name of the author and the rr) 
tation which the book has gained in its first «| 
tion. After defining in a strictly theoretical a 
mathematical manner the fundamental laws 4; 
plying to electrical apparatus, space is taken 
exhibit clearly the most advanced mathemati: 
methods of treatment of electrical problems, es). 
cially the method using the algebra of comp!l>x 
quantities. A second part +f the book treats se; 
arately the more important types of electrical ma 
chinery, and considers these theoretically, but wit 
close reference to the requirements of pract 
The author’s position with one of the largest e|: 
trical manufacturing companies of the world 
less than his reputation as a brilliant mathema 
ical investigator, guarantees the value of thes 
chapters. The abundance of examples, each ne 
subject being illustrated by a problem worked 
out in detail, makes the book unusually helpful! t» 
the student. These examples are quite novel i: 
character, and cover a great range of practica! 
work. 


How to Construct Dies and How to Use Them 
in Power Presses. 


DIES, THEIR CONSTRUCTION AND USE.—By Jos: 
V. Woodworth, New York; Norman W. Henley & © 
Cloth; 5% « 9 ins.; pp. 384; 505 illustrations. $5 

After reading but a few pages of this book o 
becomes aware that the author is writing of his 
own personal experience, and that in consequen 
we have a work that is in no sense a rehash of th 
published experience of others. When the book 
has been read through, there comes the furth: 
conviction that the author has made a splendi! 
addition to the literature of mechanical engine*! 
ing; and with this conviction comes also the rr 
gret that so few men possessed of knowleds 
gained by years of actual work in or about ¢! 
shops have written of their experience. 

There seems to be an impression among ‘Pp! 
tical men” that the details of processes \ 
which they are familiar can be of no particula! 
terest to readers. Nothing is farther from 
truth. The fact is that by far the greater nu" 
ber of our text-books have been written by m 
whose viewpoint is from the outside, not from | 
inside, of the shop. Very frequently writers 
of this class give us most excellent treatises u} 
the elementary principles, but rarely do they )) 
sess a knowledge of the little practical kinks ©! 
methods that go to make the practical man 
value to his employer and to himself. 

Therefore to all practical men we commend ¢! 
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hook on “Dies” as showing how much a practical 
man can add to the world's stock of knowledge. 
But this is not the sole lesson to be drawn from 
,ding ‘of this admirable treatise. It is safe to 
cay that there is not a manufacturer of metal 
ie who will not find a hint somewhere in the 
484 pages or among the 505 cuts, that will aid him 
in securing a machine that will reduce his cost of 


a reé 


production. 

The book treats not only of the details of die- 
making for all kinds of press stamped work, from 
safety pins to metallic coffins, but again and 
‘cain does the author point out the opportunities 
for saving in cost of manufacturing articles by 
means of press work. 

In the introductory chapter the author says: 

Let any manager of an establishment which does not 
number a power press or two among its machine too!s 
stroll through his shop with a power press catalogue in 
his hand and he will not go far before realizing that he 
is paying for a lot of unnecessary work in milling, drill- 
ing and polishing parts. 


In the chapter on dies for shop use, the author 
has more to say along this line: 


There are throughout the country a number of small 
shops where duplicate parts of standard shape and size 
are being constantly made for various special machines 
and attachments. The adaptation of tools and devices of 
the kind shown in this chapter—that is using sheet metal 
blanks instead of castings where practical—would cause 
come of the people that run such shops to open their 
eyes and double their production. 


In a subsequent chapter the author describes a 
press for making the tires of wheels used on agri- 
cultural machines. With one stroke of the press, 
6s tapering holes are punched, into which the 
spokes are entered and upset. The hub is the only 
cast part of the wheel. Our readers are well 
aware of the fact that American clocks and 
watches owe their excellence and their cheapness 
to the use of presses for stamping out the gears. 

Small boxes that were in former years fastened 
with nails are now held together more cheaply and 
better with stamped clips that have projecting 
teeth which are driven into the wood. Stamped 
hinges and latches for grape crates to the num- 
ber of eight million are annually made. 

Thus we see that not only is this book an ex- 
cellent manual for the machinist and the manu- 
facturer, but it is rich in suggestions for the in- 
ventor who by application of his genius may make 
possible the use of a cheap stamped article in 
place of an expensive cast, or milled one. For 
example, many small articles, such as egg-beaters, 
are made with crude cast gear wheels that might 
be made equally cheap and far better with 
stamped gear, by rearranging or modifying pres- 
ent designs. 

The space that we have given to the general 
discussion of the advantages of press and die 
work should not be interpreted as indicating a 
corresponding space in the hook. On the con- 
trary, the book is given over almost entirely to 
detailed descriptions of dies actually made, most 
of them by the author himself, and his remarks 
upon the economy of die work are introduced par- 
enthetically. 

In the first chapter the author tells how to con- 
struct and use blanking dies, and combined pierc- 
ing and blanking dies. Then follows a considera- 
tion of dies for shearing, burnishing, finishing 
holes in heavy stock, curling hinges, and metal 
tubes and a variety of other simple dies for the 
machine shop. Gong and follow dies, dies for 
sheet metal parts, bending and forming dies 
for fixtures, perforating dies for heavy stock. 
curling, wiring and seaming, and drawing 
processes for sheet metal shells, are next 
taken up in detail. A part of one chapter is de- 
voted to coining processes, the balance of this 
chapter being given up to punches and presses 
for heavy stock, including beams. The final chap- 
ter is entitled “Miscellaneous Dies, Presses, Fix- 
tures, Devices and Special Arrangements for 
Sheet Metal Working,” and among many other 
specialties it includes dies for punching leather 
shoe tips, and the cutting of armature segments. 
Mention has not yet been made of one chapter 
devoted to feeding sheet metal to dies and on lubri- 
cation for presswork, nor of another on annealing 
tool steel, hardening and tempering press tools, 
and the proper use of files. Even so detailed an 
enumeration as the foregoing conveys a very inad- 
equate idea of the range of dies and materials 
produced thereby that are described and illus- 


trated in this volume. The illustrations include 
views of complete machines, most of which ap- 
pear to have been taken from the trade catalogue 
of a single manufacturer. There are also numer- 
ous line drawings of machines, dies, and parts, 
and of blanks both cut and formed. The index 
appears to be pretty complete, but not all the en- 


‘tries are properly made; for instance, there are 


four entries under “set of dies’’ which might far 
more properly go with the numerous other alpha- 
betically arranged entries under “‘dies.” 


Pathogenic Bacteria and the Soil. 


THE EARTH IN RELATION TO THE PRESERVATION 
AND DESTRUCTION OF CONTAGIA Being the Mil- 
roy Lectures Delivered at the Royal College of Physi- 
cians in 1899. Together with Other Papers on Sani 
tation. By Prof. George Vivian Poore, M. D. New 
York: Longmans, Green & Co. Cloth; 5 x & ins.; pp 
257; 13 illustrations. $1.75. 

The lectures which form about half of this vol- 
ume and give it a title have been revised some- 
what, and as the “other papers’ are of more 
recent origin the book as a whole is fresher than 
the sub-title indicates. The author is far from 
being an alarmist on the subject of the earth as 
an agency in the spread of infectious disease. In 
fact, he proves himself to be a sturdy champion 
of agriculture and of maintaining the fertility of 
the soil by manures, rather than artificial fer- 
tilizers. It is not strange, therefore, that we find 
him averse to water carriage and sewage irri- 
gation as a means of disposal of household 
wastes, and an earnest advocate of dry earth 
closets and the direct application of excreta to 
cultivated land. But in assuming such an atti- 
tude, or rather in maintaining an attitude which 
was evidently assumed long ago, the author ap- 
pears to have overlooked the fact that even in 
Great Britain water carriage has gained such a 
foothold that its complete adoption in all large 
places cannot long be withstood, while in America 
and the newer and more progressive countries 
generally it is practically the only systematic 
public means provided for the disposal of human 
excrement. In addition, the author also virtually 
ignores the vast mass of most interesting and 
valuable testimony regarding bacteria and sew- 
age farming, bacterial filter beds and the like. 
The latter, he may perhaps urge, *annot be in- 
cluded under his definition of the word earth, 
which he says will, in his lectures, ‘usually he 
regarded as meaning humus in a healthy condi- 
tion.” Notwithstanding his self-imposed limita- 
tions the author has brought together some si g- 
gestive facts and theories, particularly those 
based on his own experience of many yeers at 
Andover, England, where, with the aid of a 
gardener who has shared in the orofits, he has 
obtained handsome returns with no ill effects 
from the application of the excreta from a hun- 
dred people to a little over an acre of high'y cul- 
tivated land. A shallow well, only some 5% 
ft. deep, with a concrete side lining, but pen bot- 
tom, is situated in the center of this tract. A 
few scattered analyses of water from the well 
have shown little or no evidence of contamination, 
even though manuring is carried on up to within 
a few feet of the well curb. Other impressive 
statements are given in the account of the re- 
clamation of large areas of peat bog with ex- 
creta and other organic refuse from and by the 
city of Manchester. 

Besides typhoid fever, the author treats of 
tetanus, anthrax, malaria, diarrhcea, dysentery, 
diphtheriaand some less common diseases,in their 
relation to the soil. In general, it may be said 
that the author does not believe man is in much 
danger of soil-infection from any form of these 
diseases, provided he takes reasonable precau- 
tions against the accumulation of filth, and, as re- 
gards tetanus and anthrax, does not allow the 
soil to come in contact with flesh wounds. In 
conclusion, mention may be made of a paper on 
“Milk in Its Relation to Health and Disease,”’ and 
also to the illustrated description of a one-story 
cottage, with an earth closet, a combined gutter, 
or perforated open drain, and filter for slops, and 
a large cistern, with filter, for maintaining a 
supply of water collected from rainfall on the 
roof, 


Parallel Tables of Logarithms and Squares of Feet, 
Inches and Fractions of Inches. 


SMOLEY'S TABLES.—Containing | illel tables of Log 


of an inch, ole 
Leather; 5 x 7% ins.; pp. 214. Second Edition. New 
York: The Engineering News Publishi ‘ 

The title of the book, as given above, may b 
further explained by the statement that the 
arithms and squares are given for all lengths 
from 1 to 50 ft., varying by 32nds of an inch 
The logarithms are given to five decimal places 
and the squares are expressed in feet and deci 
mals. Tables of (1) five-place logarithms of 
common numbers from 1 to 1.4440, (2) decima 
equivalents of inches and fractions, expressed as 
decimals of a foot, and (8) some mathematical 
constants and their logarithms follow the main 
tables. Finally, there are given six pages of text 
containing illustrative examples worked out with 
the aid of the tables 

The distinctively new feature of the book, as 
compared with previous tables of squares, is th 
column giving the logarithms of lengths expressed 
in feet, inches and 32nds. The range of uses 
Wherein the book will be found helpful is greatly 
extended by this column. From being of special 
value only to structural iron draftsmen and a 
limited class of other workers, by the addition 
of the logarithms the book becomes of universal 
applicability in calculating all derived measur« 
ments in the geometrical part of designing or 
laying out. With these tables and a table of 
trigonometric functions, the tedious computations 
of skew work, and other cases where lines and 
angles (especiallly when in three dimensions) 
areas, volumes, etc., require to be calculated, are 
rendered much shorter and less laborious, and oft 
that account also less liable to error. 

The tables of squares are similar to those al- 
ready provided in Buchanan's and in Hall's 
tables, but they differ in an important way. Where 
the older tables are given in steps of 16ths of an 
inch, Smoley’s are given in 32nds; by giving 
values only up to 5 ft., instead of to 14), the 
bulk of the book is not increased. In this way 
the many important problems involving lengths 
under 50 ft., but expressed closer than Itths of 
an inch are taken care of without necessitating 
recourse to interpolation, while on the other hand, 
distances between 50 and 100 ft. are covered as 
accurately as in the older tables if the half 
lengths be used. A new and excellent method 
was devised for calculating the squares, and the 
results were compared with Hall's tables, so that 
the present book, especially since the second edi- 
tion was carefully revised and a few typographi- 
cal errors corrected, is thought to be exact. 

As to the mechanical features of the book, it 
must be regretted that the small and remark- 
ably compact form of Hall's tables could not be 
adopted, but the addition of the logarithm col-- 
umns necessarily almost doubled the volume of 
the matter. The arrangement of the tables is 
nevertheless an entirely satisfactory one for con- 
venience, there being four pages devoted to each 
integral foot length, numbered to correspond 
with the number of feet, by using suffixes a, b, c 
and d in the page numbering. The size of the 
book, while exceeding that of the previous tabies, 
is not too great for the pocket. The presswork is 
clear and the figures are amply large. 


Five Hundred Problems for Students of Mechanics. 


MECHANICS-PROBLEMS FOR ENGINEERING STU 
DENTS.—By Frank B. Sanborn, Professor of Civil En- 
gineering in Tufts College. New York: The Engyneer- 
ing News Publishing Co. Cloth; 5% x 7% ins.; pp. 155; 
53 figures. $1.50. 


As to the contents of this book we can do no 
better than to quote from the daduthor'’s preface: 


This book contains many’ problems similar to those that 
are found in text-books; but, besides, many have been 
ceveloped from actual engineering conditions My object 
has been to correlate more closely these every-day prac 
tical examples with the important subjects in mechanics 
As an aid to this end, 15 illustrations (photographic) and 
47 line-cuts have been introduced. Although the book is 
not intended to take the place of text-books or lecture 
notes, it is hoped that it will in many instances supersede 
hektograph or cyclostile sheets. 

From my own experience as student, engineer in prac- 
tice, and college instructor, I am convinced that the main 
object of a course in mechanics should be to prepare stu 
dents to solve its problems. Therefore, | have endeavored 
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to make these problems—500 in number—fulfil the re- 
quirements for thorough and interesting instruction, They 
have been arranged in the following order: Work, Force, 
Motion. 

We fully agree with the author that mechanics 
is best learned by solving problems; indeed it 
seems to us the only effective way of learning. 
tules are soon forgotten, but not so the principles 
of mechanics once thoroughly learned by solving 
problems. While this book was written primarily 
for engineering students in college, it is of value 
to young engineers in actual practice, for, pro- 
vided as it is with a good index, there is scarcely 
a problem in ordinary engineering practice whose 
like cannot be found among the 500 in the book. 
As each class of problems is illustrated by one 
completely solved, as the answer to every one of 
the 500 is given in an appendix, and as all or- 
dinary mechanical data are given, the book forms 
not only an excellent text-book, but also a good 
reference book, 


a 
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A Reference Library of Modern Engineering. 


REFERENCE LIBRARY OF MODERN ENGINEERING 
PRACTICE. In Ten Volumes. Published by the 
American School of Correspondence at the Armour In- 


stitute of Technology, Chicago, III. Each volume 9% 
7 ins., half-leather binding; total pages about 4,000, 
with 5,000 {fllustrations. $40. 


The American School of Correspondence, for- 
merly located at Boston, and now connected with 
the Armour Institute at Chicago, has gathered 
together its printed instruction papers in the prin- 
cipal departments of mechanical engineering, and 
offers the set of ten well-bound volumes for sale. 
The scope of this “Reference Library,” as it is 
termed, may be fairly judged by a statement of 
the subjects covered by each: In the first two vol- 
umes are treated the subjects of mathematics, 
theoretical mechanics and heat. Vol. III. relates 
to the foundry, forge and machine shop. Vol. IV., 
to machine design and boilers. In the next two 
volumes are treated the subjects of chemistry and 
metallurgy and engines for stationary, marine and 
locomotive use. Electricity and its various ap- 
plications are described in Volumes VII. and 
VIII.; heating, ventilating and plumbing in Vol. 
TX., and the concluding volume is devoted to me- 
chanical drawing. 

As already stated, the volumes are made up by 
binding the regular instruction papers used by the 
school, and the paging is that of these papers cnd 
not of the separate volumes. As each volume has 
an elaborate and well-classified Table of Con- 
tents, however, this does not cause the difficulty 
in looking up matter on a particular subject that 
might be supposed. 

The character of the matter in these books is, of 
course, governed by the fact that it is intended 
for the instruction of students whose previous 
educational opportunities have usually been small. 
Necessarily the matter is of an elementary sort 
and presented in an elementary way. Necessarily, 
also, the information given is confined to the most 
important parts of the subject under treatment. 
For example, the paper on Boiler Construction 
consists of 58 pages printed in fairly large type. 
Naturally it is out of the question to condense 
into this space more than a very small fraction of 
the sum of human knowledge and experience on 
this subject, or even of that portion of this know]- 
edge which has found record in technical litera- 
ture. These are the necessary limitations of every 
work of encyclopediac proportions, and they are 
especially marked in this case for the reasons al- 
ready stated. 

Encyclopedias have their field of usefulness, 
however, and so do elementary treatises, particu- 
larly when, as in the present case, the elementary 
treatise is aiming at practical results and not to 
instil abstract theory, as is the case with many of 
the orthodox text-books. An interesting feature 
at the end of each volume is a set of questions 
covering the subjects which have been treated 
and by which the reader or student can test for 
himself the thoroughness with which he has mas- 
tered the contents of the books. 

Concerning the mechanical execution of the vol- 
umes, we may note that the half-tone engrav- 
ings and a number of wood-cuts taken from trade 
catalogues are very poor. The illustrations made 
especially for the work, however, are creditable 


The type is much larger than should be used in 
a reference work, giving the appearance of pad- 
ding; but this is due doubtless to the fact that the 
composition and presswork were chosen with a 
view to the instruction paper form rather than 
the present one. The binding is neat and sub- 
stantial. 
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The Analysis of Iron and Steel and the Materials 
Used in Their Production. 


THE ANALYSIS OF STEEL-WORKS MATERIALS.—By 
Harry Brearley and Fred. Ibbotson. London and New 
York: Longmans, Green & Co. Cloth; 5% x 8% imns.; 
pp. 500; 85 illustrations. $5. 

Besides treating of the analysis of iron and 
steel, this manual gives methods of analyzing the 
ores of iron, of refractory materials, of slags, of 
fuel, of boiler water and scale, and of alloys of 
copper and other metals. There is in addition a 
40-page chapter on the microscopic analysis of 
steel. In an appendix to the volume there is a 
complete bibliography of all articles relating to 
‘the analysis of iron and other metals that have 
appeared in the “Chemical News” since 1860, the 
“Journal of the Iron and Steel Institute” since 
1880, the “Journal of the Society of Chemical In- 
dustry” since 1882, and the “Journal of the 
Chemical Society” since 1885. The bibliography 
of these four English journals covers 130 pages 
of the manual, giving an excellent idea of the 
scope of the book itself, and the large amount 
of work required for its compilation. 

From the use of the word “compiling” it should 
not be presumed that the work is a mere compila- 
tion; for no method has been described that has 
not been personally tested and verified by the au- 
thors, the practice of each method extending over 
considerable time. 

The book has evidently not been written pri- 
marily to serve as a text book for college stu- 
dents, but as a manual for chemists in practice, 
and as such it cannot fail to find a very large 
field of usefulness. 


A Systematic Attempt to Teach Metallurgy by the 
Laboratory Analytical Method. 


METALLURGICAL LABORATORY NOTES.—By Henry 
Jowe, Professor of Metallurgy in Columbia Uni- 
versity. Boston, Mass.: The Boston Testing Labora- 
tories. Cloth; 6 x 9 ins.; pp. 140; 44 illustrations; 10 
tables. $2.56 

As stated in his preface, the author presents 
in this book the first systematic attempt to teach 
metallurgy by the laboratory ‘analytical method. 
It has been the custom in the past to teach stu- 
dents by what may be called the applied method, 
the method of actual practice. The author be- 
lieves this old method to be a poor one and we 
concur in that opinion. The foremost teachers 
of applied science are agreed that the laboratory 
method of teaching is the only method deserv- 
ing serious consideration; but they differ as to 
what shall be taught in the laboratory. Shall 
an attempt be made to reproduce in the labora- 
tory the methods and means used in actual pro- 
duction; or shall the attempt be made rather to 
teach the principles underlying the methods by 
numerous and comparatively simple laboratory 
experiments? Professor Howe believes in the lat- 
ter method, and he is by no means alone in his 
belief. 

To begin with, it is practically. impossible to 
teach metallurgical students all the details of 
manipulation of all the commonly used processes 
of reduction and refining; and even when an at- 
tempt is made to teach the details of some few 
selected processes the time of the student is so 
taken up that he has none left in which to master 
the principles of other important metallurgical 
processes. Furthermore, great attention to such 
details on the part of a student tends to obscure 
the underlying principles. 

The book is admirably clear and after perform- 
ing the ninety-one experiments described in it a 
student should at least have acquired a good in- 
sight into the various metallurgical methods of 
treating iron and steel, copper, gold and silver. 

The author expresses regret at not being able 
at this time to include other metals, and it is 


sincerely to be hoped that in the next ed 
and others as well, may have no such « 
regret. 

On page 97, experiment 76 consists in 
ting the charge and the point at which : 
the pyrites should cease to give the grea: 
fit. Such problems take but little of the s: 
time and are exceedingly valuable, sin 
impress upon him the fact that he is }. 
the science of dollars and cents. It would 
fore be well were many more such prob! 
serted in the book. Experiment 88 brings . 
principle of the cyanide process. In view 
already great importance of this process, 
growing popularity, it would be well wer 
not one, but several experiments under tha 
For example, the economic applicability 
process depends not only upon the state 
gold in its ores, but upon the quantity and 
acter of certain minerals associated wit} 
gold. Experiments should be made to teac} 
importance of these conditions by enabling 
student to note the varying quantities of cyania 
consumed. The market price of the cya: 
should be given, or better still the student sh 
be required to look it up; and, as in experin 
76, he should be required to calculate the cos: 
winning the gold from the ores. We cannot : 
strongly emphasize this matter of costs, for i: 
easily taught, and it brings the student to < 
that he is studying an eminently practical sy) 
ject in an eminently practical way. 


How to Test Gas Coals and Oils, Illuminating Gas, 
and Its By-Products. 


GAS ANALYSTS’ MANUAL. Including Hartley's “G 
Analysts’ Manual’ and ‘Gas Measurement.’’—}); 
Jacques Abady, M. Irst. Mech. E. London and New 
York: Spon & Chamberlin. Half leather: 3% 
ins.; pp. 576; 102 illustrations; 70 tables. $6.50 : 

This manual is doubtless the most complet: 

treatise in the English language on testing i! 

luminating gas. The chapters on “Photometry,” 

“The Table Photometer and Photometer Room. 

and “Standards of Light,” fill 128 pages of th 

manual, forming a complete treatise by theim- 
selves. The chapter on “Calorimetry § and 

Specific Gravity” is particularly interesting, sinc: 

it treats of gas as applied to heating and cooking 

purposes, as a fuel for gas engines, and as a 

means of imparting incandescence to mantles of 

the Welsbach type. The author says that “A 

greater illuminating power is developed in an 

incandescent burner (Welsbach), properly 

treated as regards air admixture, with gas of a 

low calorific power than with gas of a high cal- 

orific power.” Another fact, perhaps not know: 
to engineers generally, is that Mond gas, which 
is made from bituminous “slack” and_ steam, 
yields 84% of the calorific value of the coal used 
in making it. The chapter on “The Referce’s 

Test for Sulphur and Ammonia in Gas” is not of 

particular interest to American readers; but 

Chapter VI! on “Coal Testing” is good as far as 

it goes, although too brief to be of much value. 


Chapter VII., “Testing Enrichment and Puri 
fication Materials,” and Chapter VIII., “Purity 
Tests for Gas in Various Stages of Manufacture,” 
very thoroughly cover the field. Chapter IX., 
“Testing By-products,” and Chapter X., ‘Techni 
cal Gas Analysis,” do neither of them go into 
the details of various methods as a chemist woul: 
wish to see in a manual on the subject of gis 
This the author excuses by saying that ‘‘There 
are many works devoted to the subject, and it is 
only proposed here to give a guide to the use of 
such apperatus as is ordinarily found in fas 
works.” Nevertheless the author does give severa! 
complete methods of gas analysis, and it is on!) 
to be regretted that he did not go farther int 
the subject. 

The two chapters on meter and _ govern! 
testing are especially to be commended. 
will be seen that this volume would have been 
better entitled, “A Gas-Testing Manual,” for ‘he 
word analyst implies chemist, whereas the che''- 
istry of gas forms but a very small part of ‘) 
book, and that part is admittedly not as com- 
plete as it should be for’a “Gas Analyst’s Man- 
ual,” 
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A Semi-Popular English Book on the Sanitary 
Aspects of Water Supplies. 


WATER AND ITS Others 
Interested in Water Supply. By Samuel Rideal, D. 
Se. Public Analyst for Lewisham District Board of 
Works. Second Edition, Revised and Extended. Lon- 
don: Crosby, Lockwood & Son. Philadelphia: J. B. 
Lippincott Co. Cloth; 5 x 9 ins.; pp. 346; tables and 
66 illustrations. $3 net. 

The first edition of Dr. Rideal’s book on the 
sanitary aspects of water supply appeared about 
six years ago. In the present edition new matter 
vn» water epidemics and sand filtration has been 
added and the chapter on “Characters of Natural 
Waters” has been mostly rewritten. As the first 
edition was not reviewed in Engineering News 
the latest revision may very properly receive de- 
tailed attention here. Nearly a third of the vol- 
ume is occupied by a consideration of the quality 
of water, its impurities and the various natural 
sourees of supply. Storage, distribution and puri- 
fication are next discussed, the latter including a 
chapter each on central and household filters. 
A chapter on water softening, and one on analyses 
and their interpretation, conclude the body of the 
book. An Appendix contains accounts of a num- 
ber of typhoid epidemics attributed to water 
supply, results of a number of analyses of water 
and sewage, and of boiler incrustations, and other 
information bearing on the characteristics of 
water from different sources of supply. 

The general plan and scope of the book is sim- 
ilar to Thresh’s “Water and Water Supplies.” 
Each book was written primarily for British sani- 
tary authorities and their agents, and the latest 
revision of each was made at about the same 
time. Dr. Thresh’s work is more comprehensive 
in plan than Dr. Rideal’s, but the latter appears 
to have made more extensive and satisfactory use 
of recent American and European authorities. 
Compared with American books, the one being re- 
viewed is most like Mason’s “Water Supply” in 
the range of topics covered. It contains much 
more information on household filters and on 
water softening than Mason gives, but the engi- 
neer will find Mason of greater practical value 
than Rideal, regardless of the fact that one is 
a British and the other an American book. To 
Americans the chief value of Dr. Rideal’s book, 
as compared with those written here, will be its 
British view-point, and the fact that it is fresher 
than most American books on the sanitary as- 
pects of public water supplies. 

Reverting now to special features of Dr. Rideal’s 
book, it is surprising to find, in this twentieth 
century, four pages devoted to the divining rod 
and its use in locating underground water sup- 
plies. One of these pages is occupied with illus- 
trations of ‘‘various forms of divining rods,”’ taken 
from the Rev. S. Baring Gould’s “Curious Myths 
of the Middle Ages.”’ Dr. Rideal’s final remarks 
on the divining rod are as follows: 

There is no doubt that the employment of a ‘‘water- 
finder’ Fas in a large number of cases led to success, 
although in numerous cases they have hopelessly failed, 
and the auditors of the Local Government Board have re- 
cently disallowed their fees. If further research should 
discover a physical law underlying the process, its utility 
would become more certain and extended. 

As an offset to the unfavorable opinion of the 
author’s judgment created by his attitude to- 
wards a time-honored delusion, we take pleasure 
in calling attention to his comments on the studies 
of public water supplies made by the Massachu- 
setts State Board of Health, as follows: 

It does not seem creditable to England that, while a 
state like Massachusetts should institute inquiries with 
such care and in such detail that their results are of 
benefit to the whole world, our local bodies should often 
be battling helplessly with problems in such a crudely 
experimental way as to cost large sums to the ratepayers 
for abortive schemes which a little more knowledge would 
have prevented from being undertaken. 

We fear that Dr. Rideal has not so fully profited 
by all the other work of ihe Massachusetts State 
Board of Health as might be inferred from the 
foregoing quotation. Certainly his attitude to- 
wards filtration on a large scale did not result 
from a perusal of the reports of that board, for he 
speaks in one place of filtered water as ‘“‘compara- 
tively safe,” and in another says that. “‘it is still 
a common practice to attempt the purification of 
polluted waters by cumbrous and expensive filter- 
beds and reservoirs,” which he believes is “wrong 
in theory and commercially wasteful.” Again, he 


concludes his chapter on household filtration by 
recommending its universal adoption. 

Most of the American literature on mechanical 
filtration appears to have escaped Dr. Rideal’s 
eye, and he has apparently been misled by some 
of the little that he has seen. 

Instead of “being extensively used in America,” 


‘the Riddell mechanical filter is not even known in 


this country, unless by a very few investigators 
of foreign practice. Our wide use of mechanical 
filters is ascribed by Dr. Rideal to the freezing 
of open sand filters, but that is only one of several 
reasons for their use, and does not apply at all 
in the Southern States, where mechanical filter 
plans have been installed. Mechanical filters have 
never been built at Providence, R. I., except on a 
laboratory scale, and slow-sand filter beds are 
now under contract. 

But notwithstanding these and some less im- 
portant errors the author has done far better 
justice to American ideas and practice than have 
most of his countrymen who have referred to 
American sanitation. 
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THE FOUNDATIONS OF GEOMETRY.—By Prof. David 
Hilbert, University of Gottingen. Translated from the 
German, by riot. &. J. L1ownsend, University of ilii- 
nois. Cloth; 5%<«S8 ins.; pp. 152; 42 illustrations. 
Chicago: Open Court Publishing Co. $1. 


This small volume reproduces the substance of 
lectures on Euclidean geometry at Gottingen, 
Professor Hilbert builds up the structure of geom- 
etry on the basis of the three conceptions—points, 
lines and planes; these elements he imagines to be 
entirely independent, xcept as connected by 
axioms, which define the elements and describe the 
difierent manners of relation between them. The 
axioms given are arranged in five groups, as ax- 
ioms treating respectively (1) of connection, (2) of 
order, (3) of parallels, (4) of congruence, (5) of 
continuity. It is then shown that the different 
classes of axioms are entirely independent, which 
is demonstrated by forming artificial systems of 
geometry in which a certain group of axioms is 
assumed not to hold and some other convention 
is substituted for it; it is shown that the original 
concepts have a definite meaning in such a geom- 
etry, such meaning being definitely fixed by the 
groups of axioms adopted in that case. The treat- 
ment, though strictly logical, is often too compact 
for anything but a mathematical monograph. The 
clearness of the English could scarcely be sur- 
passed, and as a translation it is all the more 
notable. 

For the person who has a working knowledge of 
the practical part of mathematics, such as is the 
engineer, the principal value of the book lies, we 
believe, in the suggestion it gives him of another 
and broader view of geometry than that de- 
rived from Euclid; the fact that some amount of 
stidy is required in order to get this suggestion in 
its full value should be considered an advantage. 
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GENERAL SPECIFICATIONS FOR FOUNDATIONS AND 
SUBSTRUCTURES OF HIGIIWAY AND ELECTRIC 
RAILWAY BRIDGES.—By Theodore Cooper, M. Am. 
Soc. C. E., Consulting Engineer. New York: Engineer- 
ing News Pub. Co. Paper; 6 x 9 ins.; pp. 25; with 13 
illustrations. $1. 

The well deserved popularity of the author's 
specifications for highway, electric railway and 
steam railway bridges has prompted the prepara- 
tion by him of a set of specifications for the sub- 
structure of highway bridges. The specifications 
are intended to cover ordinary practice in foun- 
dation work, and to standardize the proportions 
and procedure in constructing such work. 

Difficult foundations in deep water or those re- 
quiring pneumatic or other special appliances or 
works of such expense as would demand particular 
study of the conditions to determine the best or 
most economical solution are excluded from con- 
sideration. 

The work is in two parts. The first 13 pages 
contain specifications proper, and the remainder 
of the work gives a general description of the dif- 
ferent classes of substructure and the methods to 
be adopted in their construction. 

In view of Mr. Cooper’s reputation as an able 
and conservative engineer of long experience, it 
is almost superfluous for us to say that the speci- 
fications are thoroughly practical and can be ac- 
cepted as a safe guide in the construction of the 
works to which they relate. 


MATERIALS OF MACHINES.—By Albert W. Smith, Pro 
fessor of Mechanical Engineering, Leland Stanford 
Junior University, Palo Alto, Cal. New York: John 
Wiley & Sons. Cloth; 5 x 7% ins PM 142; 17 
plates. $1 

The title of this book conceals rather than re- 
veals the nature of its contents. The first chap- 
ter, which takes up more than a third of the 
space of the whole book, gives an admirably lucid 
outline of the metallurgy of iron and steel. The 
second chapter is devoted to definitions of words 
used in describing strength and elasticity. The 
third chapter treats of cast iron as affected by 
chemical impurities, mechanical manipulation and 
temperature. The fourth chapter treats wrought 
iron and steel in a similar manner. 

The fifth chapter touches very briefly on the 
alloys of copper; and the concluding chapter, also 
very brief, is on the selection of proper kind of 
iron or steel to perform various functions in an 
engine or Other machine. The work throughout is 
noteworthy for the clearness that characterizes 
the descriptions and theory of processes, the def- 
inition of terms, and the reasons assigned for se- 
lecting materials to perform given functions; 
it therefore forms a most excellent elementary 
text book on the subjects treated. 


THE COST OF PRODUCTION.—By Charles J. Watts. The 
Shaw-Walker Co., Muskegon, Mich. 5% « 7% ins.; 
cloth; pp. 65; 20 illustrations. Cloth, $2; paper, $1. 

A method of recording the cost of manufactur- 
ing by means of the card system is clearly out- 
lined by the author. While the book is intended 
primarily for manufacturers, it can be read with 
profit by engineers, and especially by contractors, 
who too frequently have no idea of the detailef 
cost of work. The card system is simple and easy 
of application to any class of productive work, and 
its use might be extended with profit in this and 
other fields. 
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KIDDER. Architect’s and Builder’s Pocket- 
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ENGINEERING LITERATURE. 


December 18. 


INDUCTION COILLS.—How to Make, Use and RKepair 

3 hem; Including Ruhbmkorff, Tesla and Medical Coils, 

oentgen Kadiography, Wireless Telegraphy and Prac- 

the al Information on Primary and Secondary Batteries 

By H. 8. Norrie Second Edition, revised and en- 

lai ged Cloth; «6% pp. 7 iliuscracons 
New York: Spon & Chamberlain. $1. 

There is so little in technical literature on theo- 
retical matters connected with induction coils of 
the Ruhmkorff type, and so little exact knowledge 
seems to be extant as to the conditions governing 
the design of such coils, that one is not disap- 
pointed in finding here a book entirely of the 
‘practical’ order. The author, whose real name 
is N. H. Schneider, has compiled a large number 
of practical hints that may be of aid in building 
ind using induction coils. The first part of the 
book deals with the matter of construction under 
the two headings “Coil Construction” and ‘“Con- 
tact Breakers”; the text is not exactly a set of di- 
rections for the construction of coils, nor a discus- 
sion of different detail points that the builder of 
coils is apt to encounter, but partakes of the na- 
ture of both, Different forms of contact breakers 
are very briefly described in the second chapter, 
but one is not at all clear, after reading this chap- 
ter, under what conditions the different forms are 
to be used. The author next tells how to “have 
fun” with Induction coils, or how to use them for 
store window advertising, and under “Gas Light- 
ing’ is given a small part of the matter found in 
the author's book entitled “Electric Gas Lighting.” 
Primary batteries and storage cells are then dis- 
cussed, but the useful information given might be 
condensed into a fraction of the space occupied. 
The book closes with some forty pages on Roent- 
gen rays and wireless telegraphy; this portion 
could to advantage be entirely omitted from the 
book. 

WORKM AND SPIRAL GEARING.—By Frederick A. Hal 
ey, Assoc. Editor ‘‘American Machinist."’ New York: 
1), Van Nostrand Co. Boards; 3% x 5% ins.; pp. 85; 
23 plates. OO cts. 

This little volume is divided into Part I., Worm 
Gearing, and Part II., Spiral Gearing. In Part I. 
the author discusses the efficiency of worm gear- 
ing, showing how an increase of pitch angle from 
the old 5 or 6° worms to the modern 1S to 22” 
worms has greatly increased efficiency and re- 
duced wear. 

In Part Il. spiral gears are compared with spur 
gears, graphical solutions of spiral gear problems 
are given, and practical conclusions drawn. This 
volume forms an excellent addition to the Van 
Nostrand Science Series. 

A CLASSIFIED LIST OF MINERALS, PRECIOUS AND 

OTHER STONES.—By Felix J. Troughton. ney 

York: The Abbey Press. Cloth; 44% x 7% ins.; pp. 

cents. 

The publishers state that “this is the latest, best 
and most compact list (of minerals) extant,’ and 
that “the author has endeavored to include every 
known mineral and precious stone.” We note 
that mercury, which is occasionally found native, 
is omitted, and so is malachite. We find that the 
author has alphabetically listed 539 names of 
minerals, many of which are synonymous, and 
this is so small a number that we suspect there 
are many other omissions. In its present form 
the book does not possess half the value as a 
book of reference that it would were the minerals 
more fully defined. The inclusion of the most char- 
acteristic and important properties of each min- 
eral would add little to the size of the book and a 
great deal to its usefulness. The alphabetical ar- 
rangement of the book is wrong in several places. 


THE HEALTH OFFICERS’ MANUAL AND PUBLIC 
HEALTH LAW OF THE STATE OF NEW YORK.— 
Containing the Public Health Law (1893, Chap. 661) 
and All Statutes Relating to the Public Health, 
Powers and Duties of Local Boards of Health and 
Health Officers, Etc., Etc., as Amended to the Close of 
the Legislative Session of 102, with Annotations, 
Forms and Cross-References. By L. L. Boyce. Al- 
bany Matthew Bender. Legal buckram; 6 x 9 ins.; 
pp. 289. $2.50 


Such a volume as this should be of great value 
to health boards and their attorneys, and also to 
many sanitary engineers throughout the State of 
New York. Outside the State its usefulness will 
of course be limited, but students of comparative 
government, and all who undertake to frame 
health legislation, may find it useful. 


MASSACHUSETTS STATE BOARD OF HEALTH.—Re- 
port for 1901. Samuel W. Abbott, Secretary; X. H. 
Goodnough, Engineer. Cloth; 6 x 9 ins.; pp. xlivii + 
(45; many tables. Boston, Mass.: Address the Board. 

A STUDY OF THE STABILITY OF THE EFFLUENTS 
OF SEWAGE FILTERS OF COARSE MATERIALS.— 
By H. W. Clark, Chemist of the Massachusetts State 
Board of Health. Paper; 6 x % ins.; pp. 23; tables. 


REPORT ON EXPERIMENTAL FILTRATION OF THE 
WATER SUPPLY OF SPRINGFIELD.—By H. W 
Clark. Paper; pp. 47; many tables 

Few public documents are so highly esteemed 
by engineers and sanitarians throughout the Eng- 
lish-speaking world as the annual reports of the 
Massachusetts State Board of Health. The latest 
of these reports, just from the press, contains the 
usual accounts of the advice of the board on loca! 
questions of water supply and sewerage, con- 
tinues the detailed descriptions of the studies of 
water and sewage purification carried on for some 
fifteen years at the Lawrence Experiment Station, 
and also continues the publication of analyses of 
public water supplies and of polluted rivers. Sep- 
tic tanks and contact beds, as well as the inter- 
mittent filtration of sewage, were studied during 
the year. A special report, by Mr. Clark, on the 
stability of sewage effluents from coarse fillers 
operating at high rates, is included in both the 
main report and a pamphlet reprint, the latter as 
listed above. The same is true of Mr. Clark’s 
special report on water filtration experiments for 
the removal of taste and odors from the water 
stored in the Ludlow reservoir of the water- 
works of Springfield. An abstract of and com- 
ments on the first of these two special reports were 
published in Engineering News of Nov. 27, 102, 
and an outline of the Springfield experiments and 
their results appeared in Engineering News for 
April 17, 1902. These pamphlets were published 
under a recent legislative act authorizing the ex- 
penditure of not over $500 a year for such pur- 
poses. They and their probable successors will be 
welcomed by many engineers and others, both for 
their handy form, and because they may be ex- 
pected to aid the Board in meeting the demand for 
accounts of its special investigations. Hereto- 
fore there have not always been a sufficient num- 
ber of copies of the full report to go around, while 
at the same time many people have doubtless 
added bulky volumes to their libraries when a 
comparatively few pages of the reports was really 
all they wanted. It may be added here that the 
present volume is the thinnest issted for a num- 
ber of years, having a total of GY2 pages, against 
from 774 to 945 in the four preceding reports. 

Another special paper in the report for 1901 is 
devoted to bacterial studies at Lawrence, with 
special reference to the determination of B. Coli, 
the commonly accepted index of sewage contami- 
nation. This study was prepared by Mr. Stephen 
De M. Gage, Biologist at the Lawrence Experi- 
mental Station. 

Some valuable “‘Staistical Summaries of Dis- 
eases and Mortality’’ are compressed into the 
comparatively small space of only 35 pages. Else- 
where in the report it is stated that the death rate 
for the whole state for the year was only 16.82, 
the lowest previous record for fifty years having 
been 17 per 1,000 in 1867. 

Finally, we may note that early in 1901 the 
legislature passed an act directing the board to 
make annual examinations of “all main outlets 
of sewers and drainage of the cities and towns 
of the Commonwealth, and the effect of sewage 
disposal,” and to report annually thereon. The 
first annual report on this subjest occupies about 
five pages of the present volume. We presume 
that it is shorter than subsequent reports, on ac- 
count of the brief time allowed to prepare a re- 
port for the legislature of 1902. Short as it is, the 
first of these reports is very interesting and gives 
promise of much valuable information in the 
future. 


COAL NUMBER OF MERCURER (THE 
INDIAN MERCURY).—By Mr. C. Kraay, Am- 
sterdam: De "Mercurer. $1.60. 

The weekly journal in question is devoted to the 
commercial, agricultural, engineering, and mining 
interests of the Netherlands, and the East and 
West Indies. This special issue was published 
on May 31, 1902, in both English and Dutch, and 
is devoted entirely to coal. 
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NATION ON LONG ISLAND.—Re- 
MOSQUITO EXTEN shore Improvement Association's Ex- 
Leon °"Frank E. Lutz and Wm. W. Chambers, for the 
perts, Frav“1902. Address Wilmot T. Cox, Secretary, 
39 Wall St., New York. Paper; 6 x 9 ins.; pp. 26. 
The work done by the two entomologists em- 
eyed by the association was of an advisory and 
aducative character, to the end that property own- 
on and local boards of health might drain ponds, 
oply oll thereto, stock them with fish, or take 
ther effective measures towards the extermina- 
of mosquitos. 


-OUN y _—Being Part IV. of A Soil Study, and 

ROUND. The Agricultural Experiment Station of 
<olorado. By Wm. P. Headden, Chemist to the Sta- 
saan Fort Collins, Colo.; The Experiment Station. 
paper; 6 x 9 ins.; PP. 48; tables. 

The observations herein described relate to the 
-ariations in the water plane and to the solids in 
she water. The solids were studied with particu- 
_r reference to alkali and nitrogenous com- 
pounds. They show that “the question of alkali- 
vation in Colorado resolves itself into a question of 


drainage.” 


RIVER-IRRIGATING Bulletin 44, Agricultural 
Experiment Station of Arizona. By R. H. Forbes, 
Director and Chemist. Tucson, Aris.: The Experiment 
Sration. Paper; 6 x 9 ins.; pp. 78; tables and illus- 
trations. 

These studies relate chiefly to the waters of the 
Salt, Gila and Colorado Rivers, and include ob- 
servations of the amounts of salts, sediment and 
fertilizing matters carried by the streams. It is 
concluded that the best means of “distributing 
alkaline accumulations” in irrigated lands “is by 
flooding,” either in connection with crops, like 
alfalfa, requiring such treatment, or preferably by 
using fresh river waters for the purpose. Deep 
irrigation and deep cultivation are also helpful, 
but “drainage systems will be found necessary to 
the removal of excessive accumulations of salts in 
certain districts which are subirrigated by the 
seepage from higer levels.” 


WEATHER BUREAU OFFICIALS.—Proceedings of Second 
Annual Convention, 1901. Edited under the direction 
of Willis L. Moore, Chief U. S. Weather Bureau, by 
James Berry, Secretary of the Convention, and W. F. 
R. Phillips. Washington: U. S. Department of Agri- 
culture. Paper; 6 x 9 ins.; pp. 246; plates, and 
figures in the text. 

There is more of both popular and practical in- 
terest in this report than one entirely uninformed 
as to the nature of the deliberations of weather 
observers would suppose. Among other topics of 
special interest to some of our readers may be 
mentioned cloud studies, accompanied by some 
handsome photographs taken at high altitudes; 
discussions regarding the relations of climate to 
vegetation, animal and human life; river stages 
and gagings; thermometers, thermographs and 
automatically recording river gages. 


DIGEST OF GOVERNORS’ MESSAGES, 1902.—Legisla- 
lation Bulletin 17, New York State Library. Edited 
by Robert H. Whitten, Sociology Librarian. Albany, 
N. Y.: University of the State of New York. Paper: 
6 x 9 ins.; pp. 156. 25 cts. 

For a number of years past the New York State 
Library has issued a useful set of bulletins pre- 
senting a classified digest or index of State legis- 
lation and an occasional bulletin on allied topics. 
The present bulletin is a classified digest of the 
messages of the governors of the several states 
for the year ending April, 1902. Related topics in 
the President’s message are also included. Among 
other topics in this bulletin are public health, 
transportation and communication, local govern- 
ment, and labor problems. 
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SEWAGE PURIFICATION PLANTS.—By J. W. Alvord. 
Reprinted from the Journal of the Western Society of 
Engineers for April, 1902. Paper; 6 x 9 ins.; pp. 40. 


illustrated. Chicago, Ill.: Address the author, Hart- 
ford Building. 


A number of plants designed by Mr. Alvord are 
described and illustrated in this paper. The gen- 
eral subject of sewage purification is also dis- 
cussed by Mr. Alvord and other members of the 
society. A later paper by Mr. Alvord, discussing 
the operation of some of the works described here, 
was abstracted in Engineering News of Nov. 27. 
1902, and will be published in full in the forth- 
coming Proceedings of the American Society of 
Municipal Improvements. 


The Current Literary Magazines. 

The mid-winter holiday numbers of the literary 
magazines are not expected to contain much mat- 
ter of the solid sort, such as is commonly re- 
viewed in this column, for purchasers of such 
magazines at this season of the year do not buy 
them for scientific or technical contents. 

In the December “Century” we find a review of 
the United States Steel Corporation by Mr. Henry 
Loomis Nelson. It is a very roseate picture jn- 
deed which Mr. Nelson paints of this large corpor- 
ation and its methods of operation. If the wheels 
of its internal mechanism all work as smoothly as 
Mr. Nelson seems to think, it will be a long time 
before it passes its dividend payments. Another 
“Century” paper has the modest title, ‘‘The Mak- 
ing of the Universe.” Its author is Prof. John H 
Freese, Astronomical Observer at Harvard Uni- 
versity, and he describes in a popular way the 
latest theories of scientists respecting the process 
by which nebulous matter in space became con- 
densed to form suns and planets and other bod- 
ies. The illustrations are from negatives made at 
the Harvard Observatory, and are of great inter- 
est. The illustrations in this number of “The 
Century,” particularly those in color, surpass 
even its usual high standard of excellence. 

In the Christmas “Harper’s” we find a single 
scientific paper, “The Aztecs of Yesterday and 
To-day,” which should attract any of our readers 
who are interested in Mexican archeology. Con- 
trary to the prevalent idea that the Aztecs are 
an extinct race, the author of the article says that 
there are tribes in Mexico to-day of nearly or 
quite pure Aztec descent; and he describes their 
customs and habits. 

“The Trade Union and the Superior Workman” 
is the title of an article in the December “Atlan- 
tic’ which we heartily commend to employers or 
managers of labor. The great bulk of current 
criticism of labor unions and labor union meth- 
ods at the present time wholly ignores the work- 
man’s side of the case, and consequently has no 
influence whatever toward reforming evils in the 
unions. If a man would deal successfully with 
employees in these days he must understand 
their point of view and the “Atlantic” paper will 
be distinctly helpful to any employer or manager 
of labor or to any student of the labor question 
who reads it with an unprejudiced mind. 

In the “Review of Reviews” we find a paper de- 
scriptive of the “Ship Combine” or the ‘“Interna- 
tional Mercantile Marine Co.,” to give it its 
proper title, and also a good account of the indus- 
trial development which has taken place at Sault 
Ste. Marie. 

In the “Captains of Industry” series in the De- 
cember ‘‘Cosmopolitan” we find an interesting 
biography of Henry Phipps, the man to whom 
more than any other one perhaps, outside of Mr. 
Carnegie himself, was due the phenomenal suc- 
cess of the Carnegie enterprises, at least in their 
early years. 

“The World’s Work” for December has a pro- 
fusion of good things of interest to engineers. 
Among them we may note one of the best de- 
scriptions yet published of the great dam at 
Assouan,adescription of the Railway Mail Service 
and fine full-page portraits of John Fritz and of 
John B. McDonald, the latter accompanied by a 
brief biography. This magazine also reprints the 
notable address of Mr. Frank A. Vanderlip, de- 
livered before the Wilmington Chamber of Com- 
merce. ‘The World’s Work” entitles it “A Con- 
servative Word of Warning,” and it certainly de- 
serves the careful study of business men inter- 
ested in the financial outlook. 

The “North American Review” has two papers 
of special interest to engineers. One by Mr. Cor- 
neiius Vanderbilt discusses in a very practical way 
the application of electricity to steam railway. The 
other, by Capt. J. M. Palmer, U. S. A., advocates 
railway construction in our island possessions as 
the cheapest and most effective aid to military 
control. The most valuable article in the whole 
magazine, however, is a paper by Prof. Henry C. 
Adams, statistician of the Interstate Commerce 
Commission, entitled ‘“‘What is Publicity.” The 
paper is written with special reference to the cur- 
rent idea that publicity will prove a cure for trust 
evils and shows what measures must be taken if 
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“publicity” is to prove an effectual public safe- 
guard. Prof. Adams speaks from a large experi- 
ence in this field, and his paper deserves care- 
ful study by everyone interested in the problem 
of trust control. 

Turning to the English reviews, we find in the 
November “Fortnightly” a most interesting paper 
entitled ‘‘The Monroe Doctrine,” by Prof. H. 
Brougham Leech. To any who desire to get a 
European view of this tenet of American 
diplomacy, we particularly commend this article. 
It is not the most pleasant reading to an Ameri- 
can, but it is a good thing to take a look ata 
question from both sides. 

The remarkable submarine boat invented by an 
ltallan engineer, Cavaliere Giuseppe Pino, is de- 
scribed in the “Contemporary” for November. 
The vessel ia intended chiefly for recovering treas- 
ures from wrecks. The boat is of spherical 
form, and is used in combination with a “me- 
chanical arm” capable of all the motions of the 
human arm, and a “hydroscope” by which the 
area to be worked in 1s brilliantly illuminated. In 
the same magazine there is a keen analysis of the 
Cunard subsidy and the Atlantic shipping com- 
bine. 
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INSTRUCTION IN MUNICIPAL GOVERNMENT IN 
AMERICAN EDUCATIONAL INSTITUTIONS.—Com- 
mittee Report, Presented by Thomas M. Drown, Chair- 
man, at the Boston meeting of The National Municipal 
League. Philadelphia: National Municipal League. 
Paper; 6 x 9 ins.; pp. 24. 


HARRISBURG'S ADVANCE: A LESSON TO SMALLER 
MUNICIPALITIES.—By J. Horace MacFarland. Paper; 
6x 9 ins.; pp. 16. Philadelphia: The National Munici- 
pal League. 


AMERICAN MUNICIPAL eoocanes. —Chapters in Mu- 
nicipal Socialism. ~ he harles Zueblin, Professor of 
Sociology in the University of Chicago. New York: 
The Macmillan Co. Half leather; 58 ins.; pp. 380; 
tables. $1.25 net. 
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London: J. & A. Churchill. Cloth; 6 x 9 ins.; pp. 
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